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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
memory in which data can appropriately be rewritten in a 
short time and reliability can be improved. 
SOLUTION: A cell array for evaluating read-disturb and 
a switch 4 are provided so that an output of a data 
control line driver 2 is shared with a memory cell array 1. 
At the time of read-out, the voltage equal to the control 
gate voltage of the memory cell array 1 is applied as the 
control gate voltage of the cell array for evaluating read- 
disturb, and read-disturb stress is given. Then a block in 
which data destruction is being caused is previously 
detected by the cell array for evaluating read-disturb 
and the switch 4 for data destruction by read-out, and 
its block position information is imported. 
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1 

[4#rFSt*offiia] 

mVt&kt!:*) . ffirlE^— *Bfc«SHffi/H.*-=ey-fcA'A»e>S!E 

[st*«2] tfriem— *jj;Tj«^-o^-f y^itMi s 

SFETA^/i(3, DtfESJ— 33 iU s »-<0^'f yf©y 
SBSffAO fc*v^t«:W«i:i-5lll*aiKIE««)2|t so 

[ii*^4] y*7K nine 

mrlE^ * y t;P7 W 'f'co^ -=t y -fevt-^n ^ tc-g-^tt 

t i"5SS*^ 1 3 v^1* l o(&3Slc3£tt©2£«{£ 
KISSES. 

U-CttllE^^ey ■ir/uT'u-i'fco^^-y t;u^o s/^<©y 

^&<Dmt)Z h v xm^-t L-ciifrfE;* * y -tr/w:/n y t 

oor Kv^*rie«i-*r Ku^Eit^fki:«rJE»c*fll 

-fc /v/ n - y ? izwm * ii^-f 5 w t £ #m <fc -f -5 W** 
9«IISr f -^^SfFffiffl^^-y-fe/i'*^<ogE^.fflL*s, M 



2 

lt»<o»— c^*y-fe/>xi'^>'ht > r.ix?>^— go* 
*r»±/i>=u?t y h&m&L-rzfs— cox* y^-^fm^- 

.k£r*U <?— *<Dmm£&fr?IilZti:m— <n* *y -fe/v- 
^eyt/uxu^ >- hi, z.ix(bm—0O*^V-t/^u* 

Wiem— * y -fe/U^n y ^ ©I- 057*-* 

JB— ©««WI-T-*r»a!*ii» Hftf5S-«D^^ey -fer/^o 
I— cy^&y ir/i^n y2<DT h^x^mWrt^T h'U 

ffimm—cost*v-b/us'B~,?<owifrtiivmr$f*i\c^ m 

^^©D(rfEI— fciutjSnto^y-fc/u^u* >• hii^r 

fpcoffitzm—*s£V38—co*^\)±;U3iu* ^ htt^ 
JR h 7 Vi?^ 9 -efc 5 r t -r ^ff 8 ICE* 

S i NSr««fiait L-CS^5tff»*F 
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[f83t3Si2j stris^-ro^^y-fe/u^oy^ii. ^ 
ism- ©f- * t m.&-r z> k«»£?u ic^bs 

[SS*JS13J ^lE^-lsit/M-co^^y-fe/uyn 
(Ot^V -fc/i-7*n y f liStiS^— <D* y ir/W7*n y 

ix5saiE^~«o^^y -fe/^uy ^ms. 2^S£t_k-ej. 

omllE*— ^ y ir/U7*n y ^ tC"£*;h-5 WIE*— (O 

[ss*isi5i 9triem-©^^-y -fe/^o y^iw^»t 

fcfEtt^SHfilET Ki^fEtt^gli, ISWTK^S: 

m— © * * y -tr ^7* t3 y ? nm&m&cD l # v ms©*;*: 

So 

=>-^>- KtCfcoT, Sii^iUt^fcHL^JpixSr 
[st*«i9] WIES-^^^y-ir/wyn-y^it. gfr 

gSBo so 
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[§S*«2 0] Sfrfsa-fcit/^-o^^-y-feyu^B 
y ? ids it 5 fllESi!c<oS-*j i v^r » ^ y * a« 

stjiEH-ro^ * y -fe/n ^ v (nmmy— v t mum 

8*t-*-Sfi#*2 0 CSE*©^#*E«SBo 
tt5p ^i ey-fe/^-^7V> s ^^OTLtv^'(fi(^>iE{^:* flgij-f- 

ieis^si-±j tt ■& p< * y -trA- h 7 > v 7 * # » u t v ^m<o 

lEx— * SrS(Jf57— ^7*n y ^ ^SSii^i"^ r. 
®ti-5f**92 2 lcfa*<o^«:|Etg«Btc:*jft^^ 

[fS*«2 4] MI5 : IS$5:w^ i ey-fe/i'3:w^^hfi. 
?;**«U Mf5S!^-aiL^cS5f2S-©^^y-fe/i- 
ttx MIE^-.©p«^ey-fe:/WK7V^^^^SiB!$nfc7 

7 > ^ ^ © l # v Nfiff © mt * wsu-r 5 ^ft. 
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5 

* L # v>ffico^<k«r^Ur 5^fe e 
[^<Df£fcB*tfc911 
[0 0 0 1 l 

[0 0 0 2] 

t^SM^ft^^y (EE PROM) ^^$KT 
DMEEPROMI^ il^h^ >i?x*<Dgc&**:V ir 20 
[0 0 0-3 1 >L^l>^^^-Jil5^#^tt^^y *-V* 

(read disturb) tf^U, §!^ffl L^mffiSr^^ < 

[00 04JI25 (a) , (b) Srffl^Tr <DmM& 
ZmW-TZo 825 (a), (b) ttti^ti^ 30 

* buxtpmmz^ m2s ( a ) 

£#oTV^dN £>5l^HI2 5 (b) M^-?~J; 0 \zM 

^ttffi£*o-cv^ 0 v t h i it, m^fsastc 

[0 0 0 5] HI 2 5 (a) £>*?A8 t£ x 

y-* . >mm\cttL,xmmv t — MdEomjESr « 
fnAD*r^i, y-* • b'u^^m&tmm.mzmmzti 

^ffi#±#-r* 0 cogs, mm?- b^ (DWtoMJZVG 
v^;^y ir/i^nu^ ybtii, ftffl^l 1 -3 3 0 2 so 
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7 7^«cD^gI4^l2«$i^-CV^-5J:p^cl x 2. 5VK 

[0006I phuj-, (H2 5 (b) (DmxmizTjk-rx ? 
tc, y— ^ • b'u^>mm\zzt\^x®m7— M^^m 

[0 0 0 71 ^<DX 9*b#v^^<b^. ^^eyir/u^ 
^ffi US: ^ V ir/Wy'o ^ X&lzmMk 

[00081 826 (a), (b) tC^V^T, 4 9 

(a) T*J2, t«f«IS:tt5MOS h?^^^^ 

0-M1 5#itWfca«S*U -WRh7^^^ 
-S 1 Sr^WB-Ll **Lf*B L-2.fclBL.-CfcS^^te - 

sii»^^$nrv>5o *fc»«>— h?y^ 

2^US Lil5UT*>5#ay — ^*i»cs«s 
i^TV^-5 0 ±.12^ y -fe/u^i i/^yFM0 —M 1 5 te^ 

/Wmuy v hMO—Ml 5(O$0ffliaffirt:. WL 0 a — W 
L 1 5 a b&V1ZT-*miR»\C&m£tlX^Z>o * 

1 oco^^ y -fe/u^n y {7 zmvi L,x7*—*mmmc 
^ s 2 (ommnmrt^u y^mamG sLai: 

S^*ttT*5!9. ^WNANDi^^yt/^Py 

^j»G S L a *J itf S SLalt (WL 0 

a-WL15a) 4: *"rRltC^SttTV^<5 0 
BL l*J<tt/BL2^-^fegi»Sr^L, 

>^cr y? 4 9rtcD^ix^tL^^^-yir/^u^ V hMO 

[0 0 0 91 rOip'iNANDEfiO^^yt/Uxi/ 
1 4 a tdgjggSJtfc;*^ y t^xu^ > hMl 4 cDt 5 — 
i^-^eSHftBLl^coSJEVBLSrSD^, *ii 
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y-^sLS:ovi:L, *a y— *m s l t <on&m 

&-5-x.ti#;mx\ 7*—*m$lMWL 14a lei*. 

V r e f «rH3*D-rSo C #i§y-;*jt&S L tr — 

M13*5^M15, $ ktCiI^h^v?;** S 2 £ S 

3*jJ;tfMi Sf*. ^r^^^^figlcj:P>-f*ii^ 

r e a d ri^D r £ d^g<b # 9 . 0 2 5 (a) 

[00 10] iot, IE12 5 (a) OJrptcSS^ffiLS 

yir/uh 7 >->>;**) M0 -Ml 3:fc<fctfMl 5 

^«at5y-Kr>f^^-/ (read disturb) &± 
C5 0 w^T. Vr e a d teV r e f XV fci^Wlffi^ 20 
KZtDb. NAND^IBgT^ y-K^**-- r/f*, 

So 

[0011] r<^y- h^^xf-yz&im'rztzib 

tc, gp^itiLMJEVr e a d £Dx.£ <b . rog!^ 

tbUHJEVr e a d <h L# VMlcO#;ffiz£a5 9 JbKS 

4:1 ce 1 It LT, h 7 ^M 0 £gc^ttj 

-tWr£\a*Ml 5Srg!^a4^^itg5br, Rxic 

e i i ^±\zm^-r^^v±^y-^(omm-±^ 

-tZo Z<Dtitb, Ml 5 &m*mi-Wr&\a*V r ef« 
±^L&V^T-^il^li§<h*5^ % M0£g^tt5-ri§ 
(V r e f -RX I c e l l ) £*±£>L#VMK 

ffitizmm&'hz <®m£tiz<Dx\ 

<=e y ir/u^^ai U7t^ St u t vMiff<E>;rf y 

[0 0 12] El 2 6 (b) 12. «lSfSaJBSr*p*- 

5MOS h^Vi^^^ftS^F^IStt^^y ir/u 

^ey ir/u^i^^ h) mo-m i sasafeyijtciffiitt^ix, 

— M^ik h9>i?x*S 1 ^LTB L 1 irlSUTfc so 



8 

6 ? — * S^^S fcS&R s tt t v * 5 A N D §g * y 

D5'^^LtV^-5 <> 12 2 6 (a) £1^— (Pg&^l*, 

[0013] r^ip^ANDEioy^eyt/uxM 
4 a }cgM$^7t^ y ir/i^c u^y^Ml 4 cDt^— ^ 
^GSJftBL 1 iC3E(0«JEVB L«rllO*.. *i§y 
#*.fctt«T\ ^-^il^iSftWL 1 4 a(Cli x *:<D§& 

r e f srRiao-rso wCd^f. &my—xmsLtv*—? 

*si£RB L 1 <DBBJc«jKSixfcMl 4^(0^^yt;v 

Wiittffitcu, $e>tcil^h^vv?^^S2i:S it» 

- * & S L t <D ID © <fc t/^Wii*tffi tC J: o TM 1 

h7^^^M0-Ml 3 33 £ I/M 1 5^, ^COSi^^ 

#V^«J:9 fc{g^«JBEV read 2 dSRPJnSttS ^ ^ ^ 
E2 5 (b) T^LfcipfcfBE* 

[0014] tot, EI25 (b) 

-Ml 3S3±t/Ml 5 0tii*L*V^sfiTU ffi* 

(read disturb) tfS£C5 0 rrt\ Vr e a d 
2liVr e f £9 ti£v>mjEi:^5yb4e>, ANDSES 
t^y-Kf^^^^lt ^-^SrSE^WUfe^^ey 

[0 0 15] ±E 5 - W-f ^ ^-^fc*M)t Sfcft 
fC, ItEV r e a d 2 Srffi < S^ti Vr 

e a d 2 t m& L ^ V ^ffiO^Xt ^ ^ TIS <h <om***B'h 
^^tyt;uh7^^^M0-Ml S^ctT^Ml 5 

»»f-c*ft<49, y— ^ • KKyffi«ffli:y-^ 
SEKs^ii^So roy-^mat^. ^^eyt^f7 

V^^MO-Ml 3 *5 J; I/M 1 5 (D"f—^y<^ — >\z. 

^utv^^^^ey-fe/vh^v^^^i-gE^aiL 

* 5IB«^fcofc 0 
[0 0 16] 
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y-tr/i^n^2r^ hy ?9x\Z.SiWi\*tZ&&<D¥UUt 

"r-f (read disturb) C3 0 

i\ «*WL«JE^— s^aMSTi- 
[0 0 17] *JS9Itt* ±BolB««rllHW^<<*SJx 

fcSw^.tcj;'), S^M^WW*^— #<OH»5i*SrBr 

[0 0 18] 

tt< i^Scm $ ^a i^ff^i * ^^y ir/i^ u 

t5IRh7^^t, WE#*^-*««MW8 
* *± y */i^wj«iw?- t Wfs^ ^ y •fe/i-r w * ^>^~ 

/— b*m\z%:ti?ti,&m$ti, mE^^y-tz^r wa> 
[0019] ^tt, ±e*j*ic*iv*-c* tie (a) - 

(e) ^J:5fc#«fc«*.T^S 0 40 
[0 0 2 0] (a) miB*-S3J:tfJB-«)^^y^«:M 
I SFEm49, **tW«WE3l*ih^>^*J: 

[0 0 2 1 ] (b) W1EJB— isiVjg-^^^y^ 
[0 0 2 2] (c) WIEf-^aHMFfliffl^^y ir/K 
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JLoMIS^ y t;U7 W <p(D* * y ir/i^n ^ ^ tc^ 
[0 0 2 3] (d) ^-^e^i®^miEi:S^mjEi:* 

itifc lt^tih^ y t/u7 w y -t/u^n ^ ^ 

jtK#a<oa^sr h y ititE^^yt^p 
«u mEJttt*««cj:9 % massAS, ^tbx^-9 

ic. WE7 Kv^E«¥IH:EttUfc7 K^o^^y 
[0 0 2 4] (e) S9E^-=ey t/U7 W^fe©K*tt 

a*, sinewy -fe/^r ^Sr<fta-r5»c-t*t 

^ttllHl-rotTiPtL^o 

[0 0 2 5] *%n^ffi«»2 0#«ft:E1Keit 

^>^^yt/wxi/^>h^ x m^i-^^^yt/wx 

7 r -^coss^^."5jtg^mz:co^^y -t/w^n ^ £ x 
* y ir/u^u 5, ^ <om— (of— 9mwMicfs-<Dmffi$i 
T-9m^\zm-<Dmmffi*&m$ttsthit%=<D*>< 

v^isSm+b. mZM-<D**tV*Z/u7* y9<D%~ 

<o7-9mmk\^m-<omfci&*$:mmz^ mmn- 

mz*Litm-<DT-9mm%kb. mmm-(oy*-9mm 
mzmwtzti^ tftmn-<D7*<-9m$m<Dnmbmmn 
&&it&-rzm-<DW£tt&^&b, wi^m-vmEEtt 

S^S^til^Sr h y tfmfkb LTHtEM— <D**V ±/u 
7u?9<OT Ku^tE«ti7 K^Eit^ai:*:* 
ffilU S9E^— O^^y-feyw^n y^^ailffllBrt 

[0 0 2 6] ttt, ±E*J«^c:*5V^r, TE (f) - 

(s) o± 3 TV^ 0 

[0 0 2 7] (f) tWE»-*3J:^*-o^*y-fe/u^ 

tt-ttt-eix, <Hi ocottsai t fM»y- h 
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[0028] (g) fft&$&—*s&x*mr.<D**y -z^y 

[0 0 2 9] (h) ^l5^-^i:t5Si:co^^y-fe:/u^ 
li^tLeft, S i N£m^S«M<hLT/8v^m#a;SI: 

[0 0 3 0] ( i ) mWm-CD**:}) Tz/U^a *y?tp<D 

it&E^rco^y ir/i^u;* v h*. mum— <d**}) io 

ir/u^p ^ ^ ^mrES?— £M <=e y ir a-ol u*>hbM 
[0 0 3 1] (j) MESS— ^^^eyt/^n y*tt\ 

SUSSEX L-CiE« -5 r £lcj: 9 ^^yt/P7W 

[0032] (k) mum—^x-(jmr.(D^^v±^z/ 

ism— O^^y-fer/w^o^o-ffii^jgg^tu, stfiElg 
-<o^ y -fer/w^n 5, ^ tefiiESI— <zm y t/^p y 

[0 0 3 3] (1) fEir^^^yt/^ny^^ 
£;ix<5fitFElf!^ ^^^y-fe/^ix^^hfi, 2i@^Ji-e 

[0 0 3 4] (m) S&fEgl— ^^yt/^ny^CS 

JE«:tt:«i-*JR— «?«ffitt;«*«i«:3Elc*fl|U. MIS 
[0 0 3 5] ( n ) BfllSm-^mJBEitti^Soai^?: h 

y ltwe*-(d^ * y t^n y ^ ©r ki^ 
[0036] (o) mmm—<om&.s—h~<Dn&n, m « 

[0 0 3 7] (p) 99!5»-^^^y-fe^n^>7^<o 

[0038] (q) strie^n^^^y-fe/uya^^ji. 
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[0039] (r) mmm-*s£t*nr.<D**!)±jv>'7 

u?? (cio it 5 IWE**o»— * <fc III ~ o ^^eyt;u 

[0040] ( s ) me^cd*^ vT-^ym^vn— 

*J»y— M±* MiSfZ^^^eyt/^o y^Ki-frSii 
SiitfE3l~ <D;*^e y ir/i^u* > h<£>f&J®y- hirfflia 

[0 0 4 1] 3 co^frEm^S 

*stfcot, ^-^K^ictfrE^^y t^h7>y 

^^yt;H^7^^(c, -^rix^nco^^y-fc/^h^ 

*<o2pjstt*icx<5v^-catrEJB— ®p«*y t^h7^ 

[0 0 4 2] -t tt. ±E^«fetC*5^"C. TE(t)- 
(v) ©J:5*#*S:fl|*.TV^s 0 
[00 4 3] ( t ) mEn££Mb«rft*ttl ^> 
fcfe#LT. iSS^D^^7K^T^$iitr-^ 

[0 0 4 4] (u) «fE«»0^*yt/uxi/^yh 

/o^*««u WEiS^ffiu^tcmrEM— ^^^-y 

[0045] (v) MESS^^^yt/ux^yh 
it, mgfc^^a^ijtcsgisttTANDS^^y-fc/u^ 
o^ttau WE«*uiu*»cmE»— ©^*y-t 

[0 0 4 6] 
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[oo47] [»— <Dnm<omm] m i tt. *&w<om 

tzfr<Di><DT-. NANDStitfiANDSE EPROM 

[0 0 4 8] ^ ^ y t/ur w (^^y •fe/u-r m; y ^ 

3 C rite>0>SaKttt. 7K^y77 4 7M7Kl/ 
7^7 = ^4 8<Dffi^tdJ:oT^ 

t^7wnct*a*, jstw^yt^rwiic 20 

5o -hlS^^ey ir/ux W 1 4*K:tt:> ^y -fevmn^ 

Kl^a^ESS) 3#Ktte>;h/rv*S 0 
[0 0 4 9] g«mffif&Jffl![HJ3§4 2 f* v t;U7 U 

>r i*s»j«*ttspffl*an**«2 i (tfcitpi^x 

l 0VKJL©W*«E^#JES*t5J:5fc 

Vp gm?r^^:-r5^i^OlHlK4 1 a^^$ixrv> 
£o r^)VpgmMlElS4 1atttSiJ{^ t 5 — 
i£*B*fc:#a«GM y ir/MC^;i e>tt5§t i&JWB* 
P^SilV pass £r35£-r 5 £:#><D HISS 4 1 b. $$£xf 

"r—^wt^m i,m^ma<o^^r y -t/u^-^x. e>tt5R 

*UJ WB^BBttEV r e a d|g£[ElS&4 1 ctfRtf-fctt 

So 

[0 0 5 0] Vpgmli6Va±3 0VaT©«E-Cfc 
•9 , V p a s s tt 3 V&l 1 5 V£tT<amjET**>5 0 * 
fc, Vr e a dttl VK±9V£lTO«E"C. NAND 

nivia»v^tff*a*u\ ±e^— #«ll»|»K 
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^ hcDKffliy— htg^SRh7V^^©y- h 

[0 0 5 11 7-^MWK 
^^/^©BA^^yt^K 1 5 <£ 3K: 

y - K^^f^^-yptflt^ ^4©y-htEi 
Lt, ^ ^ y t /U7 W 1 O^- h «E t « LV^Sr 

5 0 ±ISy — K7>f^^- ^SIlt/l/7W4lt y 
y t/^7 W l ©7- *te2|jBUfrrafcE«£nfc#* 
e y t/vy d y ^ lc» LT 1 oKJt feti, ^-n-ettds^ 

l*> y — Kf^^^^7 r Wffi^(Dty^7>7 p /r-^ 

<om^t±. y — Kf^f ^sutftchy 
- u ^ a*iEti £ ft,,- r — * Aati'< > 7r4 5m^ 

^3^>- KA^JJC £oT, ZKO'Jn *y?T K^7yf 
7 icfeti U^iT K i^^ Srf-^Alil*^ 77/45 Srii 

[00 5 2] i2 (a) , (b) ft. ^n^tV-hf5^^e 
yt;U7W 1 ^tcK^J^tv^NANDS^^y -fe/u^ 

(b) 0 2 (a) y ? & 3 o3g?IJiBB 

<-r^^^JC, ©J^y- hm®2 7 J: «9 tT^«a§<^^ 

[0 0 5 3] 13 2 (a) JC^J: 5 t-, t«ff9l2 6 

a- (^^yt^xi/^yh) mo— mi 5 ^s^aicagm 

s»h7>^?s 2 Stilts l ^isbrfo5*iiy 

-opSi/y=y«« (pi>s/HH*) 23_btc^ 
SttTV>So ^ix^^^yt/wx^yhM 
0-M1 5^aMgll WL 0-WL 1 5 tm^ftv" 

TtlSSc^^ ^ y -fe/v^n y ^ & 1 ^^ey ir/u^n 

^ s i nmmw&i*7* y ^a^i»s sli: 

«ffitt^n;x^aS«l|GSLiCgjgE*ix-C*5t», 
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I o o 5 4 ] *mm<Dmi8i'ei*s mvib^^isxps 

1, S 2 OMiEiB-CfcSyB ^ BIKINIS S L, GS 
Lte. *^eyir/i^UjO h<DmWWUIfiL"Q$>Z> J r— *M 

rswl o -wl i 5 wmmm 2 6 1 m cmvmn; 

(CIS, 7u$,?m$ims S L*5j:tfGS Ltt:4>fc< i: 
l*fcixtfj:< % Ktt^fls-t-SfcfelcW:^— ^a«Hw 

- * e&ftjs £ 1*7*- * 5 * * y t/ux 

i-^±-C2nj@ (nttlEoSEft) T^5^i:^S*L 
[0 0 5 5] 03 "(a) , ( b ) tt % JiEH 2 ( b ) 
fammmx~$>z> 0 B-B' .jjfamffiffltt:^ **V-£;i<xl 

> b&<Dmmmcnm-rz><> 12 tb) x @3 

(a) *5J:VH3 (b) tC^S^T, «*.tf#o>^«« 
10 14 C 1019c m-3of^cop 

3!->y 3>ffi«2 «i«3nm^l5nm©f 
S(D->y nySfti^tlit^r^ h7<KK2 5, 
2 5 SSL, 2 5GSL^P>*5^hJ6M^L 
T\ #J;tfcfy >*fc«:St3RSr 1 0 i 8 c m-3^fe i o 

2 1 c m-3jgjoufcsKy ->y =v^e>*^a?srsas 

2 6, 2 6 SSL, 2 6 GS i o nm^C> 5 0 0 n 
*{tK^fe*53(l^ieite»K2 4as^fc$;h,-CV^V'* 

ix-c^s. -r^^>*>. «*.tfpffls^y 2 3K h 

Lt\ pffi^y 2 3 «:«*.«(>. 05-0. 5 

//m^Sxyf^/u *ftiRK2 4«ra»5itpr i-C 

K2 5*5J:tl f a^fSaS2 6«:gi(D4v^®|:iif 
[0 0 5 6] r<£>iil£ N flitffS5nmH3 0nm 
a»€>4*:/n </ ^*6»K5 0, 5 0 SSL, 50GSL 

^tt, «*.tfy^, at*. sttt#*yfcioi7 

7t(lWS i (^y^f^^lit^ K) ttfVisV^^ 
t<DX* »y?m^ *fcteN i S i „ MoSi, TiS 

c o s i tsKy *>y 3^<D^^ y ^fltifi36*e><c5su 

$J^— hmti2 7^10 nmfrb 5 0 0 nmcDJf:^-?^ 
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rtSixTV^. w<0$fjffliy- h««2 7I4, ®2 (b) 

12 (b) fc*}»t«KaB&**is»c^By^aEiiL* 

■C»J**JlT*9. T-^MiWL0-WL15^ 
3y««2 2tiotpI**«tt2 1 tULAlZWSE 

[o o 5 7] *mi&<Dmm<Dy- mmk-cn*. pi^y 

10 =^ffi«2 3co{WS^J6iRK2 4-c«^TV>5<o-e, 

#aiy— hm® 2 6 *m&-*z>i&<n^ y^>^x*ttm-t 

2 3 it) fcTfc** «tot, 
pl'>y 3yfi«2 3 i«8K2 4 5*— 

iST^fe. V^^)5f^ K**— * (sidewalk) %ft*S 

20 [oo58]i3 (b) rn^y-bs 

®<£>i^S!HCte> ^J^rf 5 nm^f) 2 0 0 nm^)f S^S/ 

Drifts, *fcf±->y =^»^K^e>^5ffij««» 

S4 3£&A/T-y-***:Ki:Kwf >ffi«c £ ft 5 n 

««2 6*5±t*sfj»y-hmffi2 7fcj:o, wnwmm 

EPROM-fe/^figSntib^, ^CD**— h^irLT 
te, 0. S^mftTO. 0 1 MmW-hir-rSo rtl^V 
- K W>H«t LTi< nSS»l2 8 t IT 

i7cm-3^fji02icm-3t45J:5^ gg* 
1 0 nmd^S 0 0 n m<DF^ T*^5g£;ftT^5 0 
IC, wtt?>nMjE£tS:g2 8ttPS-t"5^^ey-fe:/i-l^±* 

[0 0 5 9] B3 (b) |C#V*T* 26SSL, 

26GSLIt ^r^-ettSSL^it^GSLtcl^gS-rS 

MEEPROM(D§iy- httffiiBIJl"C»J5K 
£;ftrCt^5o 4^ — h fifii 2 6 S SL3oJ:T/2 6GSL<^> 

0. 0 2 MmJ^±^^-T5r irtCj: 9, ^oy^iJJ 

[0 0 6 0] */c. 2 7SSLfiOK-»«S^ y- 
^SfcttKM LTfli< nSttt!2 8 d II. 

7-^6M3 6 (BL) t3V^^h31d^LT 
5° §^£*lT^£o irt\ ^-^^|g3 6 (BL) 



(10) 
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I*. m&+Z**V±&zfBi,9T?&1/t£iriZ>£5\z. % 

H2 (b) \z&\,^xm&±TJjfa\z7* yp&ft&x-te 

S*tltV>5 0 — 2 7 (GSL) 

£y-;*£^te KV-f Lti< nattfU|2 8 

Stt, =«y^^ h3 1S^lt*ay-^ii3 3 (S 

L) fc««Sjh,-cv^ 0 3 (sd 

12 (b) KU3V^T*BBfi**rtlK:^oy^#M|LS-e» 
/ft£*vO*5. ftlft* nIlttl2 8St*BS**fl 

Tfc<fcV\ rix^BL^^^^ b&ZXfS L = l"9 9 b 

1 Ltli, Mitf nIStlipI^«!fei5 K— ^Six 

b\ A U T i N. T i **#**S*LT. 
^iotV^e :iix<b#ily— **|3 3 (S 

L) ^J:t;f-^gg«i3 6 (BL) fc, iEh7^ 
^^tOMfl, Wl^tfS i 02^S i N^6)*5J1IB« 

6 (BL) ±«l:tt, flitfSi02^»SiN, ittt 

*y >r $ K^&ftstttuxftSM 3 Btewbsu-c 20 

V*fcV^ % 0tj;ifcfW % A 1 U ^fe*« JlffElftjftSjg 

[0 0-6-1 ^H4l£r **«©»«I5«5#*»IB««^ ~ 
g<^^n U^T * K 1 tCfcNt^^^y-fe/W 

7^1, x — *fW«ftK9>f'<2* 0^3-^3, 

7f4^K7n^t, rCT% 4 9f±M;tfiNA 

^l»L0x-WL15x (xtea, b£^?:/n 
^^Ut;^ny^4 9 1-12, 3fS<£>y y ir/K/a 
2&*BL1, BL2fcSSR-*-Sfc»U:, 

sslx, g s l xas&tte>*vc^5p rttfc^— *e 

2H6BL1, BL2I1 7-^IWiWL0x-WLl 

10 0 6 2] ±te**V J k/\'-7x2v?4 9ft<0*:tl?ti 
<D^^r])±/U3iU^>b^ X — *(Si&»BL 1, BL 40 

2 i:r-^I^WL0 WL 1 5 x <D£,&{c:^j£ £ 

[0 0 6 3] **5 X HI 4 T-tt, ±:/U^a >^49 

/^x- * & ± — * asutofr gj i- 2 oto 

xf3-KS:t5±t2i|S ( i l*IE<DS$:) tfc^: 
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SEjgcSttfcx-^SSljRWL 0 x-WL 1 5 x*5j;t/:/ 
O'y^IRjilSSLx, G S L x <D — SStcj'i > 9M 

wiwlox-wl 1 5 x &mW}~tZT-9mmm 

-iV* (DRVa, DRVb) 2 ri^J&i* *LT<^5 0 

■ett, ^tei^iSft^^ic^-t-^^^y t/u^p 

4 9 tc*5i>-C\ -r r -^©Ji»i»K7^^2 0iHe^^^ 
L, 1 o©^ y t;v/p y ^r-^MiWL 0 x 
-WL15xffl©8B^^^^ -f 
«J;t5£:*Mc % T-^ffl«^ Ky><^ 2 ^ ^ y t;U7 

[0 0 6 4] ±l2^^yt/W7WllC»Lt, t— 9 

mm^\^9^ y<2t>m^thx^^m<o^—9m^m 

WL 0 x— WL 1 5 x&XZfS L, GSLx, SSLx 
©MUCH:* y-K7^^^PWW^J:t; 

iOWL, SWL, VRjoi^T-^SMBLTl, 
BLT2fi. r-^EH ^ ^ y ^ 1 <^r-^ 

C2S»BL1, BL2 tmjjfa^m&zttx^Zo 

[0 0 6 5] H4JC«bfc«3»l4, «BB±T:frrtHC*»9 
igb^^L. ^rn-^ixco B L 1 f BL2, BLT1, B 
LT2, OWL, SWL*5<fct;VR^ffi±Tt-g3it 

it, minm&Mftx^ j r—9m^m^nm^ 

itx512;»r± x VR, SWL, BLT1, BLT2, O 
WL^ 1 0#«J*JT**>9. -f^TttB-LT^WK: 3 ? 

ISrVR, SWL, BLT1, BLT2, OWL^SEiS 

[0 0 6 6] £h\C, EMjTx2ir9 4nm&-r&7*i/ 
? (Of— 9 m&M± \Z £ tt-f . VR, SWL, B 

LT1, BLT2, OWLtt^*— *»SMft<0#»cS* 
LTB:^LT3St>5o iot, *ffl»«LbfcV 
R, SWL, BLT1, BLT2, OWL^MJtlt 
^-^{Cit^T, VR, SWL, BLT1, BLT2, O 

w l <omj£^Eb \z i57-^ s^^osa^r u^r 

»0*SftiSVR, SWL, BLT1, BLT2, OWL 
S^Sfi^^^v^^iCtt. VR, SWL, BLT1, 

blt2, owL<Dm&mm\z£z^-9m$m^<Dm 

[0 0 6 7] $e>tc, 2 0(Df-^SJii» Kv-f ^< (D 
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RVa, DRVb) 2f3\ 2 0(00^3-^ (RDE 
Ca, RDECb) 3<DZil^tlbmmE£tlX&9 % *? 
-^IMWL 0 a~WL 15a th1t* * V -fc 

/Uzn h f-^M»WL0b-WLl5blC 

ajRSHfc^^ey-fe^^v^^ his, -tix-eixSfcSrfc:/ 
ny*»&£ft5J:3»/£3ix-C^5o 7*—*mfflffi. K 

• y -t/uxu^ > hostjifiiy- h^S«y- haffittttlc 
[0 0 6 8] Ri:, y — Kf^^^fPIfflt/V7i/ 

fe«tr/^>r ^^-4<^iHiK^iSr!a5^i- 0 igsic**^ 

n^4 9-?**yir/UT W 1 4>M«|Hc*B 3 c 
y^«r, «6l|-CH*Kfc««4tt. y- K^^r^^-y 
fflffl-fe/wrwfcJ:^^ ^^4<oihI»^i3 y^Sr-t 
n^ix^LT^'P % 13 4cD^JL^co^^ey-fe:/ur u^gp 
$Hi*tJc&LTv*5. f-^I^8WL 1 4 a 

tt. OWLilELfc*J«lj»^S«S*ifcMOSFET 
Q 1 4^^^5^><^^«r^UT^5:-^— ^515li»D 20 
WL14al:»«SfttV^ 0 S&fc. ^~*51lftlftw 
LI 5 ate. OWLilELfcej»j»Jc:953tt*ixfcMOS 
FET Q 1 Sa^ftS^yf^LT^?-^-* 
il&iftDWL 1 5 a icSMfeStLTl^S. Ztlhy^—y* 
— *m$mnWL 14a, DWL 1 5 a ti\ *ix«XQ 
12, Q 1 3 <bi5Lfcy- Kr^^^-^fFtfffl^^y 
ir/K^*Jfflli»i:Sigt$nTV>^ 0 ;:t\ Q12*5«tt; 
Ql 311 ttffir«9t/l 2 6 5MO Sf7 * 

a^&S^SSSte^^yir/WT-fc*?, Hf^cDSv^J;* 

fc^l-H ^^eyt/Pxu^yhMO-Ml 5tH-S 

7^^Q14, Q15, Q16, Q17te. ji&OSJE 

[0 0 6 9] ^^-7^Mi|DWL14att:, SW 
L ilELfc*J»i»tc»iaSix«:MOS FET Q16^ 

e>#5*-f ^^Sr^brmiEy— KVRK:gMg!£;fx-cv> 

60 ^^-f-^lR»DWL15ali x SW 

L ilEUfc«»«»C«*SixfcMO SFET Q 1 7 36* 

LTQ12, Ql 3(0 2oSr«iLT/TLfcd^ ^Py 

* rt^^a^-fe/KD y — kt-y * ^waictt^ft < 

£t>2ofcixtfJ;< x -r — ^S^iSlWL 1 4 a {c*f^5 
EfciKMHCQl 4, Q12, Q 1 6\zttfc1rZ h ^ v 
^^SrEBUTiEitftSrfT^tfav^. {&U ^^yt;u 

B5©EK*^R£*^£-£5r i 9 EI 
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< S 31r/KO y — K7^ * ^— :/£IE L < 
5 0 Ql 4-Q1 7 ttmWtBEb 9 

h*Sri^Sii-5 0 £<btc, :/n jf? a*j itfiB* 

Ufc^J: 5lc1-5*:tf>, Q 1 4 — Q 1 7 cd^— bfeiRlR 
m h 1 5 nmft±t^^yt;!/xi/^ is h£jft 

^M^yt/pxMyfiH±§v\ ::t% ms<o 

^y-fe/USrKJtSS'&tCH WLO aJi^WL 15 a* 
-e^fWWBfcl^-C, Q14, Q15, Q16, Q17 

h7>^^Ql 4-Q1 7^^-TX^^:^<xt 

[0 0 7 0] _bf5^ y -fe/UQ 1 2 <0««Eflm4Q 1 3 

1 0^LTBLT2tELt$)5y-Kf^^ 

y ir/UQ 1 3©tt©-«tt»{h7^^Qi 1 
LTS L tl5UTS>5*ay-^i^tCg^*^TV>5o 

MWfcGS L a legjggStU Mh7^^Q 10O 
»J»*S«:^n y *»JU*S S L a fc»«3ixTV^ 0 
±Eh7^^Ql 0-Q1 3tt\ rH**5j:tr»3i* 
m^Sr^^y t/^o ^^4 9lc$$ix5^^y -fe/wt 
y — K^-f TTPMiffl-feA^r W *5±V^-f jx^-4 
Jc-S-Sixs^^ey-fe/u-x?— as-e-aoic:. ^iSHffi 

^^y-fe/u^n y^49 tl^— ©pS^J =r^fgj^2 3 

±Jc»rt4ft5r i*a*uv\ h7^ 

^QlO, Q12, Q13, Q 1 lf±y— K^-f — 
^Pf»©NANDI^!lt^B y^Sr«J*LT*5 
9, r-^63iBLT2, ^^-f-^l^SDWL 
1 a , DWL 14a Kl**fc«4M8*lC ± 
NANDfi«9iB«i:«a*, W*. *5±C«K* 

[0 0 7 1] h7>^^Q 14, Q 1 5 H % 

Q 1 2*5±tfQ 1 3 icy — K^-f ^ h U^SrPP 

adl, q i 2*5ir/Q i 3&wi*mi-m&ia±mmfti& 
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^y-tr/PQl 2£>J:tfQl 3 Sr«*ai"»-frJc«:Wii« 
[0 0 7 2] S5m ta^Srffi^ftrr**:*^ 

^ y -fe/iz/n ^ ^ 4 9 li i o^it^ t in 

^-f ^^4©EIKr±H5T s *i"lHlBlo-CJ:<. /h$v> 
[0 0 7 3] tfcic, y- K^**— ^Wffi/BOir>* 

1 o(Df-^gM^t5NANDI^ y <Dir>;* 
T >^l§IB«r* tt* 9 . ff*.r£4MI¥ 7- 1 8 2 8 8 

ti^ciHiK-e*>-5p 

[0 0 7 4] r<0EIBoR*fflLU#VMii[ 20 

Lt(D h7 y^^Q 7Sr^LT y — KtV — 

Tt£l£;££fLT^5 0 cftt hyy^^Q 1 8 
Ql 4-Q1 7«ifaS«ffitfa3lDS*tftV^fca5), 

[0 0 7 5] 0 6-e^x.e>tt5 J: **B©J-K 
7^** — 7Wffim<D± > ^xT>'7 > b7*—<?7y^iR}$g 30 
5 rat, ^*o-fer^^r^^iHiK4 6 icfc* ^y^^ 

^BSiBLTl, BLT2^ * * V ±/UT l^C 
7£j5££*LTV^5(E>-t\ y ^ey t^T w>f l^s^tf-fc^;* 
TV:?ThIB4 SOEEMMfc**-*^ £?*S£**oT[eJ 

[0 0 7 6] :^)81 IS l cd J: 5 ^-^teSiHbfr 
WKiatU -fer^^T >^Ih]K4 6 <h^DS$T-lElB5 Sr 

^«>IM! DI/Ott, y - Kf^{^^- 

:/£&£U-r5ir/UQ 1 2, Ql 3©V^fh*^U#VHI 

5^o^iU^ tt H w U-</K WitfVccii 

0. 5Va±10VaT©«Ekt5. 
[0 0 7 7 ] ££tc % ±E»J»PB^y^iaB6 
tf>InIBffil«:*"*\ r^BlC**^ POWERONIi, so 
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aaifiA^O. 0 1 — 1 0 OmScT^ M L" 

9, ^rco^ a H" u-^i:^5fitA^i:, y - Ktw 

Zm^t <0 ffeSSff-^T-fcO. tdftt^NANDl 
E E P R OMtRlcf ffl Lt tfc^o Sfc % ^ 

a— y 8 — 3&sB[3^v KSrA*-Tixtffiv\ $?>K, RD 
ENBltt, Sii^*5J:u ! ^^^^^i&f^b^v>^i6tc 

[0 0 7 8] h7>^^^Q8dS3|»r«SI^NF<0«|ffl!i=i 
^!7^EIB6©»afl[SrH9tC^i- 0 m9<D£?\Z^ ffl 
»B^y^@B6©TRIGttlAWt, IM^Attf 

"L" U"</W£/*9, -^<D^ RDENBl^ tf H" 7? 
loDI/O^ "H" i*-Dfclt*jc|K9 tt L" 

tMUrifcfiPOWERONfc ** L " i*5«##-* 

SJNG/ny^ftKWlLfci^i: 36*6 M H" — 

[0 0 7 9] !3 7fc^-rmBtci3tt£ h^i^^tt* 

v^Soh7>^^*fflv^5rt^f#5o *fc* ;* 
^-fy? (static) CMOSBIB-eH7©IBBfc»ril 

*>9. lMSrjBitSE*^— ? tfy HRSr#-f-5^*y 
t;i/7W l Si:, #ttfci/hS^®BB«La» 

[0 0 8 0] oV>"C, B8fc^B7^7KU^7yf© 
BB« r<7?lHlBtt, #0xJ3:TR I Gff-?-co5i*> 

7B^tfttt? 7 fFF 1-FF (k + 1) 36*6* 

4 7^fjft^J^ FFU^FFkSTO^ht, 

5ri#-C*5. CMOSBBt»*Lt»^ 1 ocq 
DI7 y y^7o y^BIBICiKKft h7^?ftttl 
0 0SaT"Cfc9, k fcTy h»JHtU-C*>B8«)HI»-C 
^Si **L5 h7^**i4k x 1 0 OiB^TT-fc 

[0 0 8 1] ^By#Oq-f3-/3^B8/By 
*9 2kfl|»Jb«>h?^^?ac3»S£K2:ft5. io 
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10 0 8 21 £tblC x FF (k + 1) OA^ttVcclC 

1 2 * fcttQ 1 3 ^f-^ 
tfc:/n<y*«r«ULfc»<frlc. ** L w ri>*> tt H w 

i£-r5o mi*. "L n ^s^x-^tea^u w h w 

Oif^lCQ 1 2*fcl*Q 1 3<Dt*— 
P77^t*o^5 0 COFF (k + 1) IL TRI 

[0 0 8 3] ±EH7*5j;Vig8*-e<DiaiStt. 

12lgAi, itOTRIGl, TRIG 2, TRIG 
325- «l" iftotV^. **UK1Q 1 2£fcf±Q 1 3£> 
7*— C7"c"^n ^ >7 X^fz.y'y JfftJ] T R 

BSt5NANDl / <DA*ia&0;t-C*5»>* 
TRIG24^P> tC^-T £ NAND1' OAS (CtfHR 
LT^S. dixie* N AND 1 ' , N AND 2 ' , 
N AND 3 ' a»b&«Mftn3???IBBtt* -#@|CQ 
1 2 £*:ISQ 1 3 <D^— *fRm&± t1ZZf* y 9 Sr&ffi 
U I G2^ "L" ^fc "H" -*fc3Efl: 

"T-So SfclC. NANDT, NAND 2 ff , NAND 
3 # ^feftSIBHKn^y^lffllSH:, £#li:Q12*fc 

^m^TR i G3* m l w a>e> -h" -i^k-r^o - 

tlP>TRIGl, TRIG2, T R I G 3 Jlj6* 9 

7zfxi v ?<nT K^*s|Hll5 7lcJ:oT««pS*tS± 5 

[0 0 8 4] ±120 7, B 8*5 ±1*121 OJC^U^IhI^ 
"CI*. ^-^««dS*^oofc«^0 5f^fl!>ffi«««Sr 

- Kf-f^#- Affile: iotr-^ftg^c^v^ 
T\ y — K^f**— :/*U*rfxofc*t> % W»a*«r 
t¥*>*vvR«-ctt\ Wt5SK-fe^S:K*iai-^ilcJ:9 
y — K^-f — ^Sr^tb-C#5o *€>lc, l ocD^a 
y^-cy — K^-f — ^KWltrLfcll-C, *G>:/ny 
^S:T-fy7U'7^at5lftt, te^yay^^y 

— K^-f ^*r*W-C*«. J:ot, — K 

H?i:fto:t^S6, «*.lih«o^eiy^ 
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v^st-g^y 7u^i/ a -rs»fricjttkL-c. y7i/^ 

s^-TSIHHUSrlSlS (l/h) <D0£lc«4>3-fr5r t 

[0 0 8 51 *3S^£>[e!3&, 4#lC^-*®iRj»W 

L^o^^WSSL, GSL. feit/SK^B!/ 

io ii ic^-r 0 a i i -ci*. * * y -tr/wr u>r 1 (d^—? 

[0 0 8 61 *«M©*fti4. ^ * y t/W7 U-T 1 Ot* 

it 5 K ©f-^ t,R*IlJ Sfelcy-K^ 
— ^ h u^SrPpiD"C# 5^lcfc5 0 

20 [0 0 8 71 011 lc*SV^T. S&SIeJ3&<0 8 H" 

icffis-t-sfKrvc c teu m l w icws-f-siMro 

ttmaimJEVc clC*fLTVc c/2H±, c 
c / 2 WT-C 0 V £iLh<D«flE-CS>ixtf CMO S ESSIES 
ff"*-5^>-C»toftV\ s*:. ^ywwi<D7- 

*.«#H1¥ 7-182886 #^*^^»<o*ifc«:JBv^ 
irtf<tVNco-cia^S:«BS-t5o 
[0 0 8 81 S1\ ^^yt;uh7y^^Qi2fc<t 
30 T/Q13IL ^^ytyVh7y^^M0-Ml 5(Di 
*b*vHii:ni:u*v^U:K«S*L-CV^Si:i-s 0 ffi 
*U#l^«lCKSi-5*>— jr^^|COV>TIL ^"C<^ 
b<5&-<5o SS^ttib (read) K)f^^CioV^T^*, ff^0 
2iS«J(&5ix5 h9>S?**Q 2ttBCfcS*-C«fefc 
V\ REENB 1I*BI1 1OWL0 a-WL 1 5 

a*-Clcm£ER3an**urv^«JHIW "H w lcftSJ:5*m 

[0 0 8 91 m^<t> 8*5<fct/fS-g-* 3^r "H" 1^ 

Lt, h7^^^Q8*3J:t5Q3Sr*ji^ffii: 
40 I n v lcDA^* W L" i:U Kn 1 £ 

tt H" iC^y "fe:^ h-t5 0 ^/t> I^^IC, fflMSWL 
M H W ICL, SJ«OWLi(l^^7^ K L " IC L 
^^yt/uh7y^^Q12feJ:t;Q130Si]» 
hSffilC/— KVRcomffiS:R3JD-t5o ::t\ / 
-KVR^tffilt h7V^^Q12^Q130ffii 
U* v^^y-Kr f ^^^-^lc e koT±#L. y-K 

ft<fi;ffi£:V t h w. U#w^«)*^:ffl«:V t 

so hetLTv VthwiVthei^Kirti^lfC 
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(Vthw + Vthe)/2H» Vthe + 
(±>XT>^mm -Vthe + O. 1 [V] <DfhV~ 

LV\ oV>T% 1* "H n KL*:&. ft^-*6£ 

Vllltttt^wtlCii!), F7^^Q l^itK 
Q6Sriii:-C7 f "-^<Eaii»BLT2S:3IS»i-5 0 VI 

SS^miET-fct), VccaTi45«ET, 
^*Q5Sr»;v^ft-CB»"r5fc«>fc, fciitfo. 5 
Vfc 2ViO|B*a*LV\ r<Of|^0 6^)Vl io 

SMSH^ir Is^T^-?* 6rt<7)ff-5§-$ 6<OB L 
^ir— 5^B»4:HIC«ffiV 1 1 t U f^C^^^y^V 

5fctf>Krt:S*LV\, 

[0090] VI Hih7y^^Q6(DLtV> 

«SrV thttt (Vth+Vll' ) tftifiRS 
-*-ixtf, t^— ^ fciUM BLT2^V1 1 ' KlfcSir^ 
>-^^Q6*afK«lBli:ft9 % r-^6MBLT2 20 
-<D5fcmaSih£5o 9 f -#eaj»BLT2^VU / Id 
^Lfc^. fil 6 & 0 V b L> h *7 Q 6 Sr2!#r 

(B L T 2precharge) MK\C^ti^ 0 V 1 teV 
1 IHIVc cKT©«ffi*i-ftrf£l^ Vccir-f 

so^iaKSriBffitci-rs^^a* lv\ 

[0 0 9 1] oV*T% r-^M^K7^^ (DRV 
a) 2 \cmWi£tltl-?* v?<Dy*—*m&MWL 14a 
^aSlSixfci-rsi, WLHaiSVref fcKJES 

tiz>o Atettictt, 7 s — ^SJ^au^F, ^-^srBfc^tH 30 

t^D'^OD^^ (RDECa) 3i6SStt{tS 
tt. S S L a . WL 1 4 a , WL14a * 
il^WL 0 a — WL 15 a. v*m&MG 
S L a Id-t^t^it. WifiV read. V r e f. Vr 
ead. V r e a d*5«JE^H3iD$tt«p 
[0 0 9 2] ^I^/a^^^SSL, WL 0 

>^ (floating) *fctt0V»C*»S*t. x-*tf>»St 
*aL^te«a*£C#V^ 5*^*0 Vreftt, ^-e 

^IRHWL 0 a -WL 1 3 a 13 itfWL 1 5 a tt, V 
readM0K4 1c^P)ai^$tl.5, ^^llt;K^ 

~^teSI«JC»jRSnfc{W^oy^5gKjt»S SLalC 
tVread^t^, r CO «fc ? 5 r £ \Z i 
9 , h7V^^Sl, M0— Ml 5<^y — ^^o.tU?K 
S«blCh7>^^Ql 1, Q12, Ql 

3oy-^ivKu^>ii*s:vii' K3Emi-£o 

[0 0 9 3] oi>t\ #i§y-*j&S LtCgjg!$^^ffi!j so 
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CO^n^^il^gGS L a £rV 1 1 J£*_h. «;itfVc c 
^VreadlCt^o rixtcj: 9 „ ]) — K^-f :/ 
ftttll^^^y ir/WQ 1 2io£t/Q 1 3CO-T-<-CcDbt 

LT2©tffittfiTt5o :©S^«:, ^^-y-fe/UQl 
2*>J:t/Q I3t-y- CTW*v*» 

[oo94]-* % y-Kf^^^-^fflf^^yt 

/UQ 1 2i^:liQ 1 3 ^LfV^VRJ: ^W^fctrf 
>^eyt/VQ 1 2£7hteQ 1 3l43l»r««i:*5fc«>. 
r-^£iilSBLT 2^)tttfiTttftV\ r^^tt. 

^^ey-fe/WQ 1 2^^jiQ 1 3 cD\,^-rtifrx*V — Kt*-< 

61*0 V#<DT% h7y^^Q5(Oy^hlS 
«>tfl[W:fiTt4v\ ^r^-efi. ^^yt;VQl2l 
7tfiQ 1 3^ y- K^-f — r/Sr^Cfcjfr&l::^— * 
(E2M*B LT 2<7>Jfcm£rff 5 (B L T 2 discharge) & 

[0 0 9 5] fg#* 1 . m^4> Z&ZTfm^t 8 

£ a L ff b Lfc«. ft#* 6 £ ITV 1 2 /ZZMBE*:* 

KfC^-^^^B LT 2com^0^^r?T9 0 VI 2 

te. vrniT^tSErr k^:^^ q 5 (d L#*Mi£ - 

tt* r-^CillBLT2(OtfCBH h^^S?** 
Q 5 toy— hSffiZ-K^StC S J: 0 1 OfflFSUb** 
^<£>T% B L T 2 <DMf5®te{fi;Trt: . h7^^Q5 
(Off— KSffiy— K"C«. (CB/CS) flff211ti|iS$tL 

*nLfci§'&l£W:. h^^v^^^Q 5<DL#v>>ffi J: «9 t-t 

Q5 3ftS3»a«ffli:i5c5 0 y - K^-r 

»L*V>»4tcWt % r-^gSjSBLT2 0lfi^iST 
L. h 7 V ^ # Q 5 O 1 1 V^TMoy- h tE 

[0 0 9 6] ^(0^. fs-^* 4ttt u H ff ^/w^*^ 
t5riW^ h7>-^^^Q5 0»il/^»iittffi 

Sry-Kn iKteSH-^o »9 . y - Kt^** 

-^tti:fcri«:«»t5i, /-KnlttflfM 
i LT<D "H" ^/^Ofi:t,JiiS!)^±0 "L" tc^b 
t5« ov>r% fl-^^s^Lr "H" 
£{CJ:9, /-Knl^y/^^ I n v2lcJ:oTg 
(ELfcflr^S:^— ^AfflAJBD I/O^a^i"*. CO 
Dl/Oi^^Ciot, y — Kf>f^^-/ 

fed* if 9^^ir>-^i- 5 (erase Vth sense) JHMfcSfc 
[0 0 9 7] wtf>&. flr#^ 6 b LTV 1 2<om<4£EP 
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fl#* 7£ U H W (V c c) Ctt^M 

ip-t-^o CwT. V2iivn' ±v hi&^n<iLX'&> 

-0. 7VHi0ffit^5o ^^yt;vh7^ 

±lc. V2*V1 l *9fcffiTS*6::ilcJ:?K hy 
^^^Q12, Q13^W, ;*^y t;W7 W 1 * 

M"**** <-e#5 0 HI 2 5 (a) -C^Lfc J: 5 tc, io 
V2S:V1 1 £9 fc{ST«S*<5£i:K:J:0. h7^7 
*4feU5J:9fcm<, h7V^^Q 1 2£fcteQ 1 3 

2 £ o vf*>5*iy- L<ors\^\SLmmm^mti 

OWL?: (Vread+Ql 4<OL$VMiE) JgXJiCOmffl: 
CU, h7^^^Ql 2^«tt;Q13(Dy-Mg 
^^-y t/U7 W 1 0#JE^S^— *»$UftWL 1 
4 a*5±l*WL 1 5 a tl^Cte, o£ 9 , *it«xV 
r e f *5 £t/V read SrSHmi-So rftfe WEfMWKl 
£oT. l^o y ^©*lRf-^iJUlWL 1 5 a 
KS&ttSi'LfcQ 1 3<^y- HS^tCteV r e a dtfRJiD 

y-^fe it; KK ^«Si:v 2 d>6 o v©Ho 

7*— ^IjyftDWL 1 5 a \£&M£tltii**V±/U3iU 30 
^ > KM 1 5 (0^- MffilCttV read &&M£tl s 
y — £tf KW >m@tCfi, B L 2precharge^F^ 

tx V 2 £: V 1 1 ' J: >9 fc{£^«JE. WitfO V£1-5 
iifcioT. Q 1 3 5 J: 9 t;*:tfty<- K 

[0 0 9 8] ::t\ 125 (a) , (b) (c^Lfc* 

£ft57*-:*i2tifl§;rf*ry t/wxuy ^ h«t ??***y 

^*uffl^^y-fe/utt^ ^^yt/v7wu^) 
y-K^-f^*-^«ktiiu#v^ca-t-5 D cm 

^«toT««*ix-5«r(c. y — Ftj**—? 
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* h v*£Q 1 3ic^^5 (13 1 1 cDy — K^-f — 
h U^PPSD : read disturb stress apply) SSfHJfc 

[0 0 9 91 **5, y -K^-f^^— 
fi. ;* F^OTW t s K*tLT#§8¥l 1-3 3 0 
2 7 7fa«©t5i:iog (ts) K:«lf*#-f-5*: 

&—isimn£tixi>±£< L#^tti«Mt:uftv\ 

"t\ y-K7 tf -f^^-^*UU#v^Sr/hS<K*UT 
;fc< C^lcJ: 9. ^^-y ir/u^o y ^ 4 9 <£>t*— ^ter 
toy — Kt*-<-*^— M^EPSP (read disturb str 
ess apply) CO S/— >*X$i&£tlZ> w £ ft < K^ttl 

[0100] flr#* 6, 7, ffimtow 

£LTte, hi i^^^y-fe^Dy^tc*t-r-5Sc*Ui 

Ui^^^/KDS*. -Tft^o. Ull 1 COB L 2precharg 
e x B L 2 discharge^ data Vth sensed Fe^COi^fpJC ft ^> 

^r^^^ey -fe/i- ty- Kf^ * * — ypffiffi-fe/wr 

mm**v -fe/wx-y — Kr-f yfflap^wsrSx, 

J: 9jE*ft y — K^**-y&tiB£fT5<OlcSlfeL 
V\ ICOB L T 2prechargei3: x BL2precharge 

T^-i" 7*$—Zf?* ht^^fPiP (read disturb stress appl 
y) til, data Vth senseCO^T £ nB£d^fr&1HriCttT 

n 4<0^^rV ±/U(DV — Kt* ^ ^ — 7Wfa& X Xf 
y — Y?* ~7?s Y uxfiltiut: * * y -fe:/u^n 
4 9<OS?^fflU (read) »f^*>r ^/HXrtiwtTP w 

WfIH*^-* y 7 u S/» tffteft v^*« J: 9 

^OiIln«*UJUfei&«ft<, 7*— ^-fe/w©ifiiDK*ffl 

l^^^P^JP (read disturb stress apply) fi£. data Vth 

[0101] K±R*au*mc*jv^T. ^^-^-^ 

ilJftSDWLl 4 alC««S*tfcy — K^-f^^-^* 
ttiffl^^ey -fe/UQ 1 2tCo^-C?r;b£:a^ y — Kf>f^ 
hl^EPiP (read disturb stress apply) M 

m^tt, Jtjc-rs^^y t;i/xu^ hmi 4 tmcy 

4RISDWL1 5 a icgj^^tt^y- Kx^^^-^tti 
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— ~7?o h U^^l^D (read disturb stress apply) gfjfUJ 
[0 10 2] *«M^)*»l*:|2«*«{ci3tt-5^*y-fe 

tt«t 9^y — k^**— h ^^^^n$n^> 0 

>- MCJiV r e a d^5D - Kr>f^^-^ h U 
^^^P*ii5^t\ V^Tix^^>ir/>-CiEb< V r e a 

[oio3] -(Dv-h'y** xf-yrmam** 
v ±/\s(dx h ^^Dm&cDi&mm > hr±, y — Kt* 

^y — k^h'^^-^^ v^^m^mm /iUT 

lz&fe-ftir£~* y ir/i^n y ^ 4 9 ¥<n* y~ 
y ir/i-yci -7^49 ^c^^^. y-fe/u^iix^ v h£>$ig:<E> 

y -t/i-x-mm-rz w £ #*r# s 0 

[0 10 4] *^cO^TSi N (ES^^-Tip 

IC, [H]SS^n-/^4*«^-r5 b7lsiSx*$C&&x£-f 30 
5H*S<07gJg<fc 9 V>ft<-*-5r £#r#, £9[e]2§® 

[0105] ^-^ra^j*. T-rmmmB l 

2, BLT2idit;*iy^JBSL^7o-f^^ 
®Jg2 3 JC, #J;ifc£l nSH 1 u SOP^co^, #J;t 

rf i o v«± 3 o v^T^m^mjE v P P e a***. <b;h, 

So ^^l-^J^OWLiC^, Vppel:Q14tfcf4 
Ql 5<0Ut^^ffi«JE^*Dxfe1E«±O«JEdSanx.?>tt 

tffpSS/y =rv|i«c2 3idVp p e ^r^^^mitcfc^ 
^i:*t>7D-r^^ (floating) JC£*L5j&^ 0 V 

vicia^snSo r rr% ioomsaToHfflW4a 

«-CJH*»f^S:*Ti-5fc«>tc:, Vppei UTWt. h 
1 0 - 4 a/ c m 2 ^ ±o h >-*/Ht«E 

srgfL-t-ojc+»*ajE^s*$ixoo mx-ismm t [n 
*n±* vppeitt [v] a>e>6t [v] c^jss^-r 

S(D^3lffiWa«Sr»S*:*lca*LV\ ifc, Vpp so 
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e CD^/W*$g£ LrW\ 1 fi S^^> 1 0 0mS^^<!:^ 

yt/^f-^, isiss^D 4f^^>^^ey -fe/w 

Q 1 2*$J:U J Q 1 3£>^— ^yt/v^o y^49 

ft. y hG S Lfe ttf S S Ltt7B-f 

Hicov^t7n-r^yi/^ b^^/u-irO^S^^-t? 

v^fc*. ^^ey ir/wco«^#g|Jf 2 6 ica^^A^^ 

fc£or, BB^py? 4^y-Kr^ ^f-zf&mm 
^ * y t;i/Q 1 2 t Q 1 3 ©tttttt, ^^y-fe/u^ 

Dy^49^c<, y— Kt^-t ^asffljnstt* 
^^yt/^Dy^4 9(c»tt, y — Kt^;**— ^ 

[0 1 0 6]-^— ^O^-^SrSSr 

fio^ii^y— hSGii tcii v c c , ^my—^m<om 

Wf—h SG 1 2i*0 VdS#^e>ix-5 0 SfetC, pSv- 
^^«2 3eO®JE£0 V^: I«Ltf-^M 

»ttt#34*«EVpgm, ^jBR^- ^SJttftttVp 
a s s^#jE$iX$ 0 ni>^= 3 -^3io«fcU I ^-^©JW 

5 0 ::t, i o 0mSBT©si«fi4as-ctta* 

iRR^l 0-4A/cm2g|±(D F^^^«flES:iRi-0!> 
»C+»*«JE*38*SJxS. t [nm] 

y = ^mtmi h >*^mtum2 5 ^ffivN/t»-&rtt. 

Vp gmlit [V] ^^6 t [V] <Dtfoffl\C-fZ><Di>m 
^Btim 1mS^p>100iiiS(7)Fp^45J:pI: 

r, u#v^tt<o«^]Eottt»tcft5 0 — *\ w i" t^— 

[0 10 7] JiI£r-^^s»B LT2i:o^T{^ ^ 

«4t5 S E 5 ©5/-* 
* W 0 W 7 f -^«:»*atfJ:5*C'*-S. 
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[0 10 8] £Uh. »»**5£l«H*fcO^-Cfc. 
T\ *^y t/ur W 1 SrT^ir* L"CV>5*8fffl^tc 

#JH«)«l*rBi 2isJ:tfBli 3«rfflv^TRWi-«. 

t/^ny^4 9(Or-^S:SR3lt5?)Bi It, S 
E 1 S E 8 STOv/^^y^4:,Tt e SEltt, m 10 

tHL^-yv^tcj; _hf2<£>J; 5 y — Ktw** 

y 9T KU77 7f7 l£T K^H - Kf*-f ^ 
ttUi7^^E«**t5o wOSEliSE20^ 

^IhIScOX hL-^Sr h^>-^^^Q 1 2 4fcteQ 1 3 20 
[0 110] Jfcfc. -fn+s9T K^?yf7Klia*S 
•9 , y — Kt^** — y^HiSrSE 2co~>— ^^"CfT 

— ^«HJ^o K^*K*tti"f S E 3CDv— 

rt<Z>:£7*-^£rSc^ffiU WtttDRAM^SRAM* 

S6«ic««fti-6SE4os/— 5r>^*??5o y 

B#B0 t s IdStU-CWBBspi 1 -3 3 0 2 7 7 -§-ik$i&tf> J: 
5 1 o g ( t s ) fc#c#-f ^ h u*RMra«K: 

lr\ ctoT, y — K?^*#— :/4ftttiL#v*«*/hS< 

^ y ir/K/n y9<D*r— 9\^<DS E 4 

[0 111] r<D£S, aE^a y ^(D?H*fcry hSri-^T 40 

r £ tciot, y — Kt 5 ^** — hl^^PP*D^OL 
E 5 y-yy^lrAhSI^Ciot, y — Y*f4*9 

— ywrnm-t/i'T w 4 o y — kt^**— t^ujai* 

^-y-ir/UQ12, Q13t, 1 5, 9 rtlc<£*ti*-*- 

^T-f, masfficjtsy — k^-t ^u*v^«fb 
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[0 112] »ii**5J:tFW*«rl»9ai-ri:K: 
ioT, y — Kf^f M^^HliO«p<OL#v^ffl[ 

[0113] y ^ <D±y*—9 &Zfu y 9 

i*t5SE6©^^-em\ se>u:*riE— b#ib 

iS^atcfe^ $ ft*:^:/ n y ^ * $ R-J- S 

E 7 0^- JrV^SrfTPo C<DSE4 — SE 7<D&f£lC 

VMfite, HI 4 (a) (Di JlCt^ty-K^-f^^ 
[0 1 14] HI 4 (a) HNANDl7Wl:felt$ 

y - >r * 9 —7* h is* mumnmm t l # v * 

x^^^-^ffl^^y-fe/KDL#v^^ffc:Sr, fibiK^ 
m—-7x2 y?(D*^rV±/i>Ti<"C 1 (D^— ^^*y ir/w 

^fc-r^^^LT^So -60S E 7 <Di/—trlsX<D 

SE 2<D->-^>-^^r^t/tT9o y7l/5^>a 
Lfc^n y9<OT YU*\±, IMIfy h<D?v y 9 frfr 
5^^-y Xfc^/r 2 0 try h-C}f^T*t50T% «*.tf 
DRAM^SRAMtVN^^tt^^y «fE 
«*IIJc**^«»UT»<ii#-C#, JbiE^^ey^ 

y 7Uy>a-rsri:SrRjl:t»**. 12 1 0 J: p 
M^ny^7K^5yf7ft#t5H*l:il, « 
^:coy d y 9 T K 7 ^ ^ 7 <7D y - -< ^ ^ — ^ 

[0 115]-^ SE2JCT, y - Kr^fX^^ 

KA^tuiot, fit POWERONirlt 
^«:fPADU. y 9T K^7 y^7*5j:t«sIB6 

tr, y-K^>f x9—7&&m+zm<D$)mmzmirm 

f^SE 8 4rffoT^Ti-5 0 ^^SJ^fflL, « 

wOiptc, y — Kt^>t^^— :/£&£iH-5 y 7i-r> 
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[0 116] **J % Ell 2tC:fctt5SE >5r>^^ 

masns^B y ^©ittb c t u y- 

(bc/kr) ffl^r/oy^tfBl 
o-C, m*#HCIL (bc/kr) <BW±<^^n^^T 

Ki«fc 9 y— K^-f — :/Sr<*Bi-C#Sa>-T\ 

[0 117] SE5(Dv^yy^ico^t, 

^yt/l^7W nz^m^ivit^^^T^zf4 6CDD 
I/O* tt L w itTflf*3l: W H" tf5SE9(D 
^V^SrfTPo r*UC<fc9. Rr/n y^tf)-^— £r 

•a^ttffiSrW-**^ y 7 r ^ Se^ffi L Jr v;* -e$> 
5SE10^fft^ o oV>T% *«?H*S*tyt«ffi«> 
tfy b#moX\f*&t>*2 5^SE 1 1T«U SE1 
2-C»a*«JBEi3j:t5^^**KSU*:*, SE13 
■C«*tTy ho*aijRttK:»#a*tff 5, £Jtfe % s 
E 1 0-SE 1 3*-e^)->-^r^W: % 
- 1 8 2 8 8 6-^^«lCl^*PC0-<y 77>f»a*^^ 
^^Ttf^tf-tv^-c^BS-rSo S E 1 1 T*i"-<T<Dtr 
y h*»*a**Tfc5W«Sixfc»^lc:tt, SE14K 

a^jM^U »a*»T©*frlc»SE5«rl»T"r 
5. — SE 1 4KT»#i&*»T-efcV\ o£9£S 
9^—£?dSfcS4§-fi»lctt % SE15T^^— ^2 
tr. *SE 5<Z>*>— Sr^jxSrJB^tttf. SE5S5tcgElc 

[0118] 2MtMro»JB4>ff*®ttJt t tr, y — K 

-7*-*:** — :/£fcttia*. data Vth sense ^ffjtd^^tV^o 

±ot. y — Kf-f^*-y«a«'ctii»aiL«oy 
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S^iWt, ^ * y -t/w7 W 1 ©R*U t lc»t 5 
[0119] [f&-^*lfi£>Jgtt] EI 1 5 K*3g^tf>Sg 

[0120] B 1 5 W\ B 5 y - K-r-r * * 

— :/4fttttfB**y -fc/^g&OlHl38£^LT^£o 0151: 

io(t y — K^-r ^a^^^yt/^D^^ 

<D*iiy— *|ftS L4:<DfB^a^ h7>"^^Q 1 1 <D 
20 h««W\ KBH h7>^^Ql 8comgfL^ic 

Z?x*Q 1 8(Ot 9— *<D*fli«mi, ^^yt/U7v 
>< 1 (D^try ^5BJ^I|G S E a fc^jK£frTV^<5v* c? fc" 

SLGKlSMJtSiv r©«M»GSLGf4f-#6ai|l 
BLT2 i fcff VCWSE-T * ^ o y ? c^^BJE h 

30 y-fe/u^y— ;* . KW>SJESr^L< ^ M^^SI 
[0 12 1] tJlo^Slt y-K^^^^-^w 

ffiffi^^-y ±/VQ 13, Q13' , Q13' tfttftfflTg 
^g^n. ^^r-^l^i»DWL 1 5 alC*Ilcy- 

13 ; t Q13' w:, y— ^ • KWy«S^il?iJi:8 
JttStLT. Q12(^y-^« KKyfffi^-St, Q 
1 l<^y-^ • Ki^^ ^®ffi<D — SSiSciBcSivCV^o 
Q13, Q13' , Q13* <Dfi«COfdf±, 
40 (^^yt/VT'o y ^ 4 9 (DM0 —Ml 5(Di@^£)?p) 
- (Ql 2<Dmm > i"*to*>l 5«i*5J:5Jci-S 

HSOr-^^^^yt/VMO-Ml 5 4:fi5^50tcS 
*LV\ Q13, Q13' , QlS^ioJll^Ql 

2{i. M0 —Ml 5 irl^CWit^^^y ir/i-T-fc5r t 
-fe/H*tt*^^ey t;U7 W 1 t y— Kt^-YX^ — 

T% ^J^tf^^ey-fe/^u^^hMOSrK^tai-*^* 
^^yt/Wxu^yhMl-MlSlctty- 
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^.tf^^-y ir/u^u* y hMi 4<oy— ;*®®te;*^y 
-tr/i^u> y hMl 5 coy — ^^liJ: 9 t. Z.<DM 1 5<D 
^*/Hg##y-*«JEasj2#^S 0 iot, !/-K 
7*^ h l/^t^5V read tf>— h@ 

J££*Q;ifc#Sg-Crt\ y — ^SJEa* tallowy— 
mJE^M 1 4 O^M 1 5 <fc 9 M 1 4 

ANDSf^^-y j t/u<Dw:?m&mto'i-z>\cfe\,^ x mis 
tv^5_b^5^aib-fe/Koy-^mEE25f5ji#-r^ 

SSrQ 13, Q13' , Q 1 3* ICioT, y- K^^ 

y^r^t±ii-5 r ^^x*#5 0 20 
[0 12 3] HI1 6 1C V — *SiKi»WL£;/nz^©J 
SIISSL, GSL. ^ctt^IsIK^n^^4 irlHlK^n 

[0 12 4] *i\ Q 1 2*?J;T*Q 1 3, Q 1 3' , Q 
1 3" f*M0— Ml 5cDri^LtlMB£I^CLtVMSt£ 

H^fflL (read) W*fE\Z&^X1± % «t0 2 

<0-e«l»"*-5o REENBK^llOTLOa 30 

-WL 1 5 a *T?JC«JEB3JO*ixrv^5Jtl!IB "H" left 

M 1 4 SrHMHti-rjfr&SrMi Lxmf^o 
[0 12 5] Si\ »J»|ftOWL*r (Vread+Ql 
4(OL^>I) K±<Z)«tt^U-C, Q 1 43oi:tfQ 1 5 
SrWiittffiUC U Q12ib^Ml3, Q13' , Ql 

3* ©y-USi:, ^^yt/urw^i£t5T- 

^I««WL 1 4 afc^OTL 15a t^ICttt^M 

U /-KVRiQ12, Q13, Q13' , Q13 # « 

ri* U L W ■e*>5«SW. o£«9, BL2prechargeJHIH* 
K*J»»GSLGlC "H w a?/U*&I?JDU Ql 1 <E>y 
"L" + 5. ft**. ©J»S*G 

S LGO/</U*0£VF* s 9tt, ^oy^ISUSGSL 

a <D'</v*<ott±&y>&Mbti:Z>iL 5lcU quo 
y— s^iSSWftG S L a 04*,±* 9 mjs 

[0 12 6] ov>t% ff-§-0 6SrVi iSJEti-^wt 
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5 0 rrr% V2iivii' J: >? fc<£<^«tt-e*> 9, p 

7V«±(OSffit?fc5o VI 1«Q6^L#VN 

M£V thtlt (Vth+Vll' ) i^SffiiMS 
VI 1' ittlsXT l/Zfbte* b^^isXfQ SCO 
L#iHISeAM>«E-e*>0. Vc c«T^:ft5mjET% 

tfO. 5Vt2Vt©B#I*U\ 
^ tcj: *9 . SI, M0— Ml S&X~<D h7^^V 
— **5j;tf S5>(ch7y^^Ql 1, 

Q12, Q13, Q13' , Q 1 3" <OV— ^*5«fct5K 
^«**:V2IZ5fc«-*-6. oV>T% ftiiy-^iSS 
L^««SiXfc«©yn y^3MURGS L a * "H" tc 

2550 ViS««F$HTV^5^-e, Ql lttaSBrttlBirft 
9, Q12, Q13, Q13' , Q13' <DV — X • K 

Q12, Q13, Q13 ; , Q 1 3" coy — Ky^-f 

-•7zm—<omM(Dmm£ 9 iceii <om 

»Cft6>-flB*.5r i*-C*. I c e 1 1 ©Kftfctffcfc 

tt t^Efc y - K^^r ^ * — ^ h x £&*pi-5 r 

TO V«^<OttJE4r5SA/-et. BLi^S L^coHSfcd* 

±tc, V2SrVl 1 J: 9 fci£T£i£5riKJ;*K Ql 
2*D«fcU ? Q 1 3, Q13' , Q 1 3" <D V =7 1st? 7^5 (D 
^rd^ l^^^ey h7^^^J:»)t 

y — K-t'^^^— ^ h^^Sr^:t< T'tSo 

.tot, V2SrVl 1 ±9 fcteT^itSw^KJ; 
9, h7^^^^ittv^ff5)0#^fcoTt, 
^^ey-fe/ururf lo^^ey h7^^^y^ K^-f 
^^-^Sr±i:^i9fc^<Ql 2^yt^Ql 3, Ql 
3' , Q 1 3^ T?y — K^-f ^^-^S:«iffli-5Jctta 

[0 12 7] ftlC v ^-^©J»^K7-r^ (DRV a) 
2{C^jg|$tL^^ci^ i 7c07 ? -^ii^WL 1 4 a 25551 
^$ttfci:i-<5<b, WL 1 4 a^V r e f tC^^Stb 

^ny^(OP«?f3-/ (RDECa) 3 3ftSfittYkS 
tt. S S L a x WL 14a, WL 14a 2rB£Wc7^-^ 
IRftWLO a - WL 15 a, fci^n y^SRigG 
S L a tC^^-ett, fi»J*.tf V read, Vref. Vr 
e a d x Vr e a d ft^SJEdSR3*D§tt-5 0 ftjb\ 
KcO^n y^OSSL, WL 0— WL 1 S^Jzt/GS L 
^{illW7D-T^y/ (floating) SfcteO 
Vjc*«rSix, 7-^ri^ffil«i^ti:4^J: 
ptC-TSo V r e f li, ^^y-fe/KOS^^btV^jo 
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^£it*o «9<0*5B^— *il^ig|WL O a— WL 1 fctJ£tT 5 cOKS$ LV\, 

3 aioiOTL 1 5 a It, V r e a d$g£[E]3§4 1 c {0 12 9] OV>-?, <t> 8 *5 cfcttff -J§- * 3 £ "H" 

et±J^$ix5, ^ J ty-fe/KD»5i*U#v^ffi^ft^:ffl[ < t {CUT, h 7 is is** $ Q 8 :fcJ4T/Q 3 £r^2§:t£fB££ L x 

^ — * u^m^m* £ titim >fwwinviwM w l w tu /—Km* 

y^aBSMftS SLafCfcVrea d&^jLZ>fr tt H" lc>^y -fey ht"5 0 *fc. HB#fc* WIMRSWL 

5 0 OV>-C. &JSP#|OWL* (Vread+Q14COb * "H" U Ql 2:j3<fct*Ql 3, Q13 ; , Ql 

tvMg) WJKomtetcLT, Qi2*5±tfQi3, Ql 3' <o*f— hBffifc:/ — KVRo«ffiSrB3jDi-5 0 

3' , Ql 3' <oy— h^HtC, ^^yt/U7K 1 CO "C\ y-KVR©lttfjt, Q 1 2^Q 13, Ql 3' , 

ftfc-t 5 "T— 5 ai£R^W L 1 4 a&cfctWL 15a R 10 Q 1 3 0 ^i*L#i^y- Kf^^^-^iot 

l^tfi> o*9, -t^lxVr e ffcWVr e a d * ±#L, y — Kf>f * * — £ *&*nf *co 

— ^IjyiDWL 15a JCgj^£;ft,fcQ l fft^L#VM£<D*ffitt*V t h w % ?B*BL«tf> L*VMit 

3, Q13' , Q13' coy- hm®ldf4V r e a dJ&S 0**«*V t h e t IT, VthwiVthe £ CO® 

surasn* y— ^*wkw vm8ncv2<o«jE^Hi 9. (vthw+vthe)/2^ 

*D£;ft,5o I^ny^^I^^-^^i Vthe + (ir ^T^jgft) -Vthe + 0. 

«iDWL 1 5 a\Z&Wt£tlti**:V t/VMl 5<oy— 1 [V] <Dm\ZWtl£1rZ<D&^j£t£y — 4 

MSiciiVread^iDSti, y— ^^JztF KW ^*UfC!4a*UV\ 6£V 1 lifii Lfc* 

^mm\a*. BL2precharge3«Pfgf4. VI 1' cO^ffi fff^lt tt H" £ w t \C J: 9 . h?^i?X* 

asfiPiflSit* ^coftfetOSE^ffl LSSratCltt V 1 1' a>£0 20 q 1 &£zfQ 6 SriiCTx — ^(EiSjRB LT 2 *V 1 

V(0(B<0«JE^3ISD$tu5o cfcoT, V2£rVll' ± 1' £ r "C\ f§^0 6 I4Q 6 <D L* VMS* 

9 hl&V^WLEEk'rZZ. tiaotQ 13, Q 1 3' , Q Vth^LT (Vth+Vll' ) iftSIlcRSlt 

1 3'-0>£r*S-M-l -5J:*t)-*#4 9-- K-t**-*-*— 37* V^<0*T\ B L T-2 #V4 1 ^45 i Q 6 tfXVrfttt ■ 

M^^SrBliP-rSr t3&s-C#5 0 02 5tC^U £#9. B LT 2^0>a5«a*Jfc£5. BLT2^V1 

y-Kr^^-^M/^, otOV^ 1' fC^Lfcm. ft#* 6«:0Vi LQ6Sr»Rt5. 

• K^>T>-*«i:y--b«ffi^»ffiS6d5*:#UMSir % L rriTMi. BLT2^Uft-m ( B L T 2 pr 

*VM»£{tt>*# < 45 0 -<OS*. ^^yt/V7W echarge) JHBfllCSfcSo V 1 14 V 1 1 &L± V c c £(T 

1 t:^$ii5f-^^^yt;uxi,^ h± 9***9 <DSflE ti-jxtf V c c ^-r^co^EKSrffifiltc: 

•yWmm^/^T l"{*s£Xfx<<C yf4ft©y — K7*-f * so [0 13 01 SMGSLGS: a H" \z-fZ> 0 

^-^m^^^ey-fe/W4, ^^ey-tr/wru-r 1 £9 t r<o*-r * ^14, ^^yt;v7Wiii K BL2dis C 

*< 9 — K^r**-:/*aL*^ttfc*rS. -ttfC harge" fc»^ixft:*IIIIrt*J:fT 5 ± 3 fc-f*. w<OJ8fffl 

«t 9, p^y-ir a-twt 1 to^— *a*y — k^** — rt-ef4^^ey t/i/r w 1 <oS!^aj Lir/w4x— 

t/PT W y f 4 rt© y - Kt' ^^-^ft SLaf4 M H" iftoTSSO, Q 1 1 hS«tCJ4 

i±iffl^^ey-feywcj:oTy — K^>r x*—zf*&mirz> u u n tmji<±>frz>o ztucxvQi itmmvtmkti: 

Zt&X-ZZ. w^^m y-Kr^r^^-^hW y-K^^^^-^ffl^^^ey-fer/WQl 

^*Q13, Q13' , Q13* IC#;L5 (ill^y Q13, Q13' , Q13 # (Ot^TOUtV^ItfVR 

-K-r-<^^— ^ hV^HWD read disturb stress KT46«»a«lBt49, 7^-^e^itftB L T 2 cO« 

apply) ^^{c^/t^o 40 &|4{g;Ti-<5o wCO#^f4. Q12^oJ:t5Q13, Ql 

[0 12 8] r<D^, 7 N WWIHOWLS: "L" 3' , Q13' T y - CTV^Vv® 

iaty-Kr^^-^M/^$:Qi3, Ql ^*fj£-T3 0 y - K^-f ^ #-^*fflffl ^ y 

3' , Q13' {d^x.5^r^Sr^Ti"5o I^y-Kr ir/i^Q 1 2. ^ybf4Q 13, Q13' , Ql3'OlJ 

* h l^^Sl^D (read disturb stress appl V^M^ 5 1 OftVRi: 9 I^V^^ibl^^ ^ y ir/UQ 1 2^ 

y) »Pfl«)*SiLm HI l^^yt/u^ny^ ^(4Q13, Q13' , Q 1 3 * f42gBr*t«g k t£Z>1t 

ic^i-^^^tULi^-Y^/v-OS^, -r^r^>^>, S 1 1 CO 36, ^^i^«|B L T 2 <7>«ffiffiTttfcv\> r<0^^ 

B L 2precharge > B L T 2 discharge, data Vth sense 14, Q12£7ti4Q13, Ql 3' , Q13^cOV^-ftL 

- Kt ^ ^ - T'ftffli ^ ^ y t/^ T y - Kf ^ ^ ^ so 5<oy- h««^«tt»41£TLttV\ m TI4, Ql 
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2£*:hi:Q13, Q13' , Q13'^y- Kt*^ 

— 7££.C1zm&\ZBLT2<DWcm$:fti (B L T 2 di 

scharge) JJUBJCSfc*. 

[0131] ov>-c. i . ft** 3^j:t/m^* 

iSBLT20lf^J:ff9o V12f±, Vll&T 

i®BLT20§tCB(t h7^^Q5^-ht 

— K^§fC S £ 9 1 OfflFJEU:**^©-^ BLT 
2cOHft|5Sffi{g:TJi, h7>^^Q 5 coy- hfg/ 

— KT-tt, (CB/CS) ffflci»«SjT,5. CtUcJ; 

te, h7 Vi^^Q 5©U#V^fii 9 t h7^^Q 
Lftl^»-&lctt. t*— *eaj»BLT2^«ffii5(ST 

[0 13 2] rc^m. 4 t UT "H" ^/u^Sr# 

— Kn r*UcJ:!K y — Kt** 

o W H" ~>.<D±Lh±&\)lz£V "L" 5 „ ol* 

t\ ff#* 3 <h IT tt H" ^/u^«r*Jt5r fcfcJ: 9. 
7— Kn l#>f >o><— # I n v 2 let o T^iE Lfc 
SrD I /0{ctii^i-5o wco^, D I /Ocoffi^lcto so 

— K7*>r** — ^S^Cfc^if p^-fe>^i--5 (erase 
Vth sense) JHMlCSjfcSo 

[0 13 3] r<B«* 6, 3. ©JP^GS 

LG, S WL 5r "L w M LTeraseVth senseJHIS]«r»T 
i-^o 01 6tf)I> — K^** — hU^Rl 

t)U (read disturb stress apply) li v BL2precharge 
(OHtttHI*^Kia»iCBB*6*n«± erase 40 

Vth senseii, data Vth senseO^T t Wi&ffr^fhVXffa 

iHlSS^n 4<D**rV ir/KE> y — K^>f * * — ^Wffi 

^ it/y — K^-f h u^^DSr^^ey -t/W4 

9<Dgg^££lL (read) »f^*-f * /UJ&lrt tC?T 5 r t 



40 

wir^*C#5o Wxlierase Vth sensed, dataV 

th sense tmte J $>1&T*>C $ >f b-^ZltZ Z b\££ 

[oi3 4] %-<Dmm<nMmt\ti8t\^x, *nm<om 

ffi!£~Cl3: N erase Vth sense t data Vth sensed £|rJB#^ 

-f s^-cfr prtas-et, ft-?-* 4£7 ? -*y^yir 
/ucoir^^TV-^4 6 4 y — K^**— ^PtiM-trv 
^7^7" 5 TftaffC* * -Y ^ V ^JS^H***!*-*-* 

^t^t^^o £<bic 5 ^ 4 6<ov^n^^>-fe>^r 

^?W£K:|fcft***5&, r^eSSBLT2^|JB 

CO?^^"C?a£^<^:4$glC^DX.. erase Vth sense t data Vt 
h senseCO^-Y ^ — S^^SC i^t'l^O^ 

r^^H^Si -et. **y — K?*-f :/ 
[0135] *nano»tto*rii-cfc. 

o^tt, WilGSLG?: W H W *c:«o»f^«rfT*. 
*tofeftv\ tot, *-©»©»W:R«lti/- 

[0136] [*HG>3tt6*>*tt] 017 |C*JSWO* 

HJS^^HStt, ^~^*IScO^Si<?DNAND®y^y-fe 
/v/d ^^4 9£rANDS;*^y ir/K/n ^^jc^HL 

[0137] B17I4, H5JC»JCi-5AND®^-=&y 
ir/u^n ^^(D[eIKH"Cfe5o 13 1 7 <D* y -fe/i-y d 
4 9 f4f-# fcftJAtS ANDI> * J t^o y 
* 4 9 Sffif«lS«:ft5MO Sh7^ 

Sfcte©-«fiiRh7>^^S 2^ltS Li: IE 

LTfe5*ay-^«^cgjg^$i^Tv^5 0 **t^ 

tun hTVv^^te, H— ^->3i/w««±{c:»j*SttT 
^ett^no y y -tr /um o — m i 5 <offl'Mm&\L w L 

0 a-WL 1 5 a tE $ttTV> 

&mic&wt-rz>tztb. i«h7>^^si©»iMS 
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ir h 9 *S2 (ommmm^zfo y ? mw&G s l 

-CI4, ^^y-fe/uycr -/^ 4 9 Ml 6 = 24(@(^^^y 
-t^»«**tTV^5«Sr«Lfc3fts % t*— * JEiSflMs J: 

tf«t<, 2n® (nf^jEcDS^c) tfc5:^i7K^ 

x=*- Ktr-*-5±-CH* Lv\ 
[0138] £<btc. 0 2 0,1821 (a) , H21 
(b) f4, p^y "t/vzfu 4 9<D^°* — V^F®^, io 

£cttB-B' ^ft^rSEU ^ffiC-C' *fS]»f®ia-Cfc 

/TttV^5o HI2 1 (a) , U2 1 (b) ICSS^T, #J 

;thf 3 nmd^ 1 5 nmOff 5 S^y =3 ^&4tm 

Sfcf4t^t^h7>rKR2 5, 25SSL, 25G 

xitf y >4fcttat3RS: 10i8 c m-3^p> 1 0 2 l c 

m-sjgsinbfcaKy >>y 3^^«5tffaS2 6 a* 

1 0 nmri^ 5 0 0 n m<Dm£X1&&£iXX\'>Z> 0 wJx 20 

i i B*M5Hc»j* SJve-w>S;-~ 

[0139] rc^JiiC, #Jx.fc£Jf:£ 5 nmd>6 3 0 nm 

*:i4~> y = ^m^m/is y = yiftn/s/ y = >-®?{t:M 

14. W^tf^y=>ife{bK^6*5Sl^Hlj|£igdK2 4 

eS^ttfc«fifc£*LTV*5 0 r*U4. Mxif^ pMv-y = so 
>®*£2 31C2 5, 2 6«r4B*»Lfe1l, 
/ 1 1 p li/ y = yffi* 2 3 icSt 5 * t , MJLttO. 
05-0. 5 ^m^^x^fy^t, £gt§2 4 

tm^^f 5 0 IrA'ttOAmiftftlM 6 & n 

SS£SUl2 8tt, h>-*/MfcRBt2 5Sr^jS-f"SM5c*> 

y S^y =vjcJ:5^^^a-Sr*J5RU, -f^^^Atcio 40 

i-*»»<owia^^ ^»«rawitt»3Hk ^<r'tfis 

[0 140] S6^ % ^^v'Uny, £*:f4WS i 

is, £/tt4C o S i k&V is)) ^ls<D*2 yPWMfrb 
fc5»J»y— 7 3)51 0 nm;$>Jb 5 0 0 nm^)iS 

oic^vrRSH-s^y t/i/^n 7^tsas^«t so 
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7 s — ^IRftWL 0-WL 1 5^j;r;/p y^a^y— 
WJWSSL, GSLSrJgJ5fcLTV^* 0 P I-> 
y=^?S«2 3(4. nli/y3y««2 2lCtotpa 
¥^ft£«2 1 4r«2tt»c«flEBP*D"C*SJ:5m*oTV^ 

[0141] 13 2 1 (b) ic^i-i p \c % * * y ir/Wc 
tt* Witf5 nm^6 2 0 0 nm©f a^aft 

Sr«A/-ey— ^*fcf4 k w isWfettez n®&sm 2 

8as«/»**i/cv^. rit^&ffejf 2 8. m^lWI 2 
6*5j:lFfB!|«iy— h*«2 7IC±0, m^fSaS 2 6 

Jxfc«ffiraSr««St-t-5#iBy- ME E P R 
OMt;^MSHt*5^ toy- LTI4. 
0. 5^m«T0. 0Um^±tf5 o 0 2 1 (b) 
<D£.?\Z^ §KJ6»l4 6(iy-^' KW^ti28 

OfcS*UV\ ^ixfey— * • KW>nffl*tfU12 8 

<bLTf4, fcifctfy v^at^. ryf^y^iias^ 

1 0 i-7- c . m .-375^ l 0 2 l- c m--3-fcfc5.±. 5 teSt- 

§ 1 0 n m^P) 5 0 0 nm^r B 1tM^T^5 e £6 
IC. rtL6nMffi:«^2 8f4B L^rS3lcP|^-r5^^y 
■fc/VRId:#^r$ix. AND®7«^y^/^5|im*iXTV^ 

[0142] 4fc, 27SSL, 2 7GSLI1 ttlf 

^ fifty— hmSiT*fc«9, ^oy^»««SBt?tt, 2 6 
i: 2 70lH(D«mj&RR5 OdSfiJKSix. EEPROM 

of-^itfiswLo-wL 1 5 kmmx-Mj&&tix^ 

5 0 :^T% m 2 O^il/gl 2 1 (a) ^"TJ: p JC N 
*y?m&L V*7^i/** S 1 (4. 2 8 *5 <tl/ 2 8 d Sr 

LfcMO SFETi LT^^ficFixTjo * /Py^SR 
h^>v ? ^^S2f4. 2 8io it/2 8 s 4ry — ^ • 
-O-SSirb, 2 7GS L^y- hm^li: UfcMOS F 
ET£ LT*JGfc$*LTV^o y-hiS2 7S 

S L*3j:Ut2 7 G S L<£>y— hgf4. p« y ir/uy— h 
««^HJ:9fcft<, flAtflMmHTO. 02 

± 9tCANDS^^y-fe^?:fflV>TV^OT-, ^^yt 

[0143] 121 8 iC, Ull 7^ANDI^^^yt^ 
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[0 14 4] *H»tt, **ttictt % *ix«tBI6*5J: 

— * i n v i a*iaaos*t-c^5 0 ;:t% ^r^^h 

h > (depletion) h 7 * l£ £ o T7£j5££*L-C*5 

9, CO h7^^^Q 1 9G>ftfc9fcffi|;ltf 1 KQiU 

* I n v 2<Dnmtti*)& "L" CD^^C. -f>v<— 

[0 14 5] ANDS^^^Dt/WTWm 
t*— # L*v^sy — K^-f ^fcj: 9ffi5fcL«v 

y — Yy** -?it£.\Ltztif<D^ 18(DD I/O B<D 

9<Z>EIKW\ 0 7<?5lHljK*-g'tf<O"C, ^(Olffil, 0 9 

[0 14 6] r-^I^WL^yny^HaH 
SSL. GSL, &±xfis&7*iy* 4t®K7oy? 

[0147] *-r. y — K^^r^^-^affi^^-y-fe 

;UQ12fcJ:t;Q13H ^^e!J t;Uxi/^y hMO- 
Ml 5©»ii*U#V^«i:igcutV^ffl[jcKS**tTV^ 

^fflb (read) ttflsfcSSV^Ttt* 0 2 ^j^Stt^ 

5o REENB 1I4H1 1 OWL 0 a-WL 1 5 

::t-, Ml 4«ra*ffli-»^Srfc|i Ltf 

[0 14 8] tf v ftJWIftOWLS: (V r e f 2+Q 1 
4(^U^I) «±comfi:fCLT, Q 1 4:fc<fctfQ 1 5 
^ilftftgfCU Q12*5WQ13<oy-Mffil^ 
^yWK 1 <OttJ&-t*7*—*m&MWL 14a 

*5J:UWL 15a t|pli:«ffi^a3in*n«± 5^-t-5 0 
zcom, MMSWLS: "L" fcU y-KVRtQi 
2, Q 1 3 ir^mM^tC^gl-r^o ov>T% ^n^^il 
R«GSLa* "L" T»*>*»Mk o£9. BL2prec 

U Ql l^y-hifi4: M L ** tcy^t-^t>5 0 
S9SPSIG S LGO^/l^OS^Tri^l*, :/n y 



44 

{£U Ql l^y-hHilcyDy^iSy|GSLa(D 

[0 14 9] oi^"C\ m^4> 6£V2' UE^tS^i 
tCt 19 V 2 * ©Wfc*:^— *<KSI*B L T 2 (CCnSi- 

thilt (Vth+V2' ) ^45I^jlU V 
2' te-fc^T^i&S h7V^^Q 5 0L|V>t 

io Lv\ iiictsr t\zx 9, h7>^^si, 

mo-mi 5(^y-^j:t;KK>m &tz>\ch"7 
y^^Qii, Q12, Q 1 3<oy— X&£Tf KW 

[0150] *cd^ #iay— ^j»sLfc*«sttfc« 

^Dy^lRiGSLa^: "H" iCfSo OggJS 
<0«ffi£*fc9* Q 1 10^- h«JE^0 ViStfe«pStt 
TV^cOX. Ql lli»»ttffifc«0 % Q12, Q13 
<DV — * • KH VffiffiiCttV2* <fc— ^WE^BUm* 
H5o <toT, Q12, Q 1 3£>y — Kt 5 ^ ^Sr 
20 IR— (D^lfiO^lBJ: 9 fc-fc/Mtat I c e 1 1 Offitcfek 
f»A5rim, I c e 1 1 ^t^Xftttt 

t5o rco^, h7y^^Qii«:Ri/m% 

V2 ff i LT0 VK^«ESr»A/"Ct>, 7*<-**Sj£ft 
B L^P>*iy-^«|S L-f , <fc9{£iB* 

«^<k^HJt-5o ±12 V 2" ttVl 1' J:9ti«v^fi: 
•CfcO, VI l' £9fc«i:9^y — — 7& 

30 V2' SrVl 1 J:9 t_b#$it5 r <h J: «9 , h7^ 
^^Ql 2^Jctt/Q 1 3 0^, ^DWWl'f 
o^^ey ir/w h7y^^iny- Kf^f ^ * — ^ 
h^^Ktlio 02 5 (b) "C^LfcJ;5fc:, 

V2' SrVl l<t9 U#St5wif:J:^ h7^ 

C5J;nf<Ql 2^^fiQl 

[0 15 1] o^T\ 7^— #fWWil» K?^f^ (DRV 
a) 2lCftlKSHfc^c ^Of-^MiSWL 1 4 a 
365il^Stt^:i:i"5<i:, f-?W!»WLUa#Vr 
e f 2KK3e$n5o Atf^t-li, ^-^gS^fcfcJL^p, 
f-^^Mt/u^^(7)D^r3-^ (RDEC 
a) 3&ft&{t£tl. SSLa, WL14a, WL 1 4 
a Srjftl^fcWLO a-WL 1 5 a, ^i^Py^M 
8GSLa JC^rix^ix, fljitf V c c x V r e f 2 , V 
r e a d 2, Vc c t£ZW3E&%V)U $ *t* 0 **5, *S 
so &<D:/n ^(OSSL, WL0-WL 1 5, ^tfGS 
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Limillt»W7D-f>f>'/ (floating) 4*1*2 
JzplC-rSo Vref 2lt V t;WS^L§ V> 

L13a^iUWL15aH, Vread^M4 1 
cfrbmJlZtlfZVT e a d 2d5^x^ix. y ir/P 

t;Qi3(Dy-ht^c, * y ir/ur u-r i <Dttfe-t 

5^— ^il^^WL 1 4 a^iUWL 15a <t |^ IS^ 
ffl. o£ 19 , ^tt^V r e f 2 :fc«fctfV r e a d 2 £r 

m$ty^—7*—?mtfi&r>wL i 5 a tcg^£*x7tQ 1 

3©y-MSlC(j:Vr e a d 2^3]jjoJix % y — *$$ 
J:t5KW>-m«ilcV2^ comjE^^DSix^o 
jSS^n ^^0^3§^^^-^-^3lt^i»DWL 15a 
tC^^ix^^^y t;UMl 5(0^- hm^tCJiV r e 
a d 2riSEP*D£*V y—^*5«J:t5KU-r ^mfilJCfi, B 20 
L 2 precharge#JfU3fc£ v VI 1' ^tffi^WJia, ^ 
Ote^^fflUfflRIJlCteV 1 1' fat>OV<Dffl<Dm&& 
mu£tl&o~£-^X~~V"2 /r -$:V-V l'^^kiSV^JE 
ir-T^r i:tcJ:oT, Ql 3(0*iSMl 5 J:H**4 

ww"C. 132 5 (a) , (b) Kl^LfcJ: 5 Kl, y — K 
^-f o4 9 y — ^ • KWyfSi 

<ft5 0 iot, *^y ir/wrw 1 ^sns-r— * 

^^!) ir/u^u^ > h X 9*#fcy — Kf*-f ^ 30 

h u^dsgjjos jxfc y - Kf>f ^^-^fftffflt/U7 u 
^*5±v^>r 5^4rt<£>y — Kf>f — ^fttBffl^^e 
yir/HS, ^^ey -t/urwf i «t 9 y — K-r^^ 

r*trtt, y-Kr^^^-^F^^Ql3l:^^ 

5 (i2 20y-Kr^^^-"/^ hV^M read d « 
isturb stress apply) JWfSJKlSfcSo 
[0 15 2] r*>«L m^4> 7, IWfcPJJlOWLSr "L w 
ICLTy — Kf-Y^^-y^ h^^^rQl 3lC#*i5*a 

(readdisturb stress apply) (T^g £ t LTI2> HI 

1 1 O ^ ^ y t /^n y ^ CJft Lt^f ^ ;KZ5 
Tteiih. M2 2<DB L 2precharge, B L T 2 d 
ischarge, data Vth sensed W^JKft^ft 5 *<< ifi< ft 
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«fty — h'^r >r * ? —7®tt&n o <D\cm-£ ut\ 

[0 15 3] ov^\ fl^*8Jr a H" ICLT, h ^ V 
^^Q8t*a««ltU y-KnlS: tt H" tc^y 
tyht«. #-o»Bo«1Bi:*ft DAT** 

3ft ft<0"C. D I/OBIt h7>^7^Q 19C 

iot^7y^4ix, "H" t/^tS^T^o ± 
oT, D I/Ott«»* 84>ttfl|lCtt&T tt L w 

i 2*5iVQ l 3 coy— FftWcy — KVR£>«#SrPP 
^D-T^o ::t\ y-KVR(Otfflj:, Q12^Q13 
OS** L * lr y — Kt* -f * * — -7\z X o T<ST 

*ffi:£rV t h e £ tt, Vthw^Vthei:©)6irt 
£ ft 9* (V t hw + V t h e) / 2frh. V 

t hw- (1rV;*T>:/^^) — Vthw-0. 1 

[v] <0micK«-r«*>as % »*fty — k^-t^*— ^ 

*m^ttH*Uv^ D ::t\ ff-^^i^r "H" tcbfc 

{it*6|rVl llfittSrticJ:^ 
^^Ql*5J:t/Q6SrilDTBLT2S:Vl 1' *-e3E 
m-T^o ft-^<^ 6it h7yv^^Q660ttv> 

MSrV t-h irbrT- (V t-h^+ V 1- 1-'—) • tftSfflcKS:— 
b-CV^5cOT^ 7-^gSSBLT2^V 1 V (CftS 
i:Q6AS^»f^Si:ftt), BLT2^t^§ 0 B 
LT2J&SV1 1' {C^b^m. fs#* 6 0 V £ LQ 6 

(BLT2precharge) JWKUCSfcSo V 1 J2V 1 1' 

[0 15 4] OV^, SMGSLGS: "H w {C-T5<> 
w^^-f^^i/tt. ^^eyt/VTK 1 (1 tt B L 2disc 
harge w t *^ttfc»3Krt Jdfi 1 5 £ 5 ^i"^ 0 ^(D»iPfl 

S L a 12 "H" i:ft«9. h7^^Qll^-M 

l lds*iB*«lift9 % y- K^**— ^fttWB;*^ 
yt/UQl 2 4)tf2Ql 3^l#V^VR&iTi5)^ 
»a«tttft9. 7 ? -^(Eaa»BLT2©«<tt«:(aTi- 

^>o Q i 2&iz\*q i 3cov^tt^-cy — 

K^-f ^*:4Ufcli^c*t«:-r5 0 y-K 
t^^^^— ^fflffi^^y t/UQ 1 2ioJ:t/Q 13(^)1 
# ^»5t^t V R J: 9 Bv>4-6 tf ^ ^ y t/WQ 124 
fcttQl 3tt*«#ttift5fc», 7-^6MBLT 

BLT2^Q12StliQ13^y-K7^f 
Cfc»-&-K»«£fT 5 (B L T 2 discharg 
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e) JHIBfcSfc*. 
10 15 5] oi^-C\ l*5±tf«#* 8 5r "L" 

£L*:m, ft** 6 3dS««Slx5 F7^^Q6^y 
-Mcvi 2ft5«ffi£iO;LS;:£[cJ;o-C h7^^ 
^^Q5 £>y— hfg/- KlCB LT 2©tf^?r 
ft0 o V12ft V 1 1 J£JtT<omJ£-C\ h7V^^Q 
5^)L#V>«J: 9 t*V^«E»CR3fe4*t. fclxtf 1. 5 
Vi:t5o ii*. f-^£SiBLT2^)§iCBIt 
F7^^Q5^- H«y-K©SiCSJ:5 1 
0f£JKJL*#^£>-C\ BLT2<0«&e«tt{ETtt. h 7 "> 
. >^^Q 5<Dy- nsy- Km (CB/CS) 

*flLftV^-frK:W: % h7>^^Q5(OL|V^<t?) t 
h 7 V * Q 5 coy- h SJEdS±# Ufc * * **>-C. 

**-:/££C;fc;L££&»LfcS^c:i4, ^-*<Ei£ 
jRB LT2(OlttgTL, h7y^^Q5(OU#V^ 
J^TiC h^Vv^^Q 5 hfflEi&SffiTU h7^ 

'^^Q5 tfBBrttJB £ ft 5 o 

[0 15 6] r<£>^. ft*0 4(btt "H" ^/W^Sr^ 20 

^y-Knl ic^lf^o y— Kt^** 

— ^M&LftV^'^lcl^ y — Kn 1 f4fll* 4> 4<D 
"H" ^©4*, Jij$s 19 tct 9 "L" tc^ffcrrSo ov> 
"C\ {§*<*> 3tlT "H" /NV^«:4t-5r £lc±9. 
Kn * I n v 2 £ o T^IE L7tff * 

**tt«>»«-ewt. ;r^»no*Q3ttwatttBift* 

d i xoB^m^/^^^^v * i?&£.cx \>m-%> <t> 3 a* 30 
"l" offlwi4JW«in$;y^iaK6tti»»ff-ari*. 

i-ctoT, y — Kt^** — ^Sr^Cfcr £Sr&*QLfc: 
4§-&iCtt, ^n^^rK^7yf7f:yny^TKl/ 

(erase Vth sense) JH B8 tC 3 5 0 
[0 15 7] Z<D'&, ft** 6. ft*0 3. Mi$GS 
LG, SWLSr "L n IC LTeraseVth sense JWfBJSrJlfcT 

t5 0 rrt\ sii eoy — Kt 5 * x* — hix^ep 40 

#Q (read disturb stress apply) J± N B L 2 precharge 

©■J*iW^**L«*lC«|*4S*tSJ:5lCU erase 
Vth sensed data Vth senseCD^T £ ffi&ffi^th^lltfj 

^4t/y — Kt'-t — ^ h u*(?Ao£y -^y ir/U4 

9 OR^fflL (read) Biffin ? ^SLft t£ft 0 Z. £ ^"C 

■E*UU»f^W:tt*i:WC— H-CJft< > »^H1U* 
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£d $ "e#£ 0 Wx.rf erase Vth sensed, data Vt 

h sensed H*6*»T^-Y ^ ^*<b — ffc£-S:5 r £ K4 
9, 5 v^«ftEH5Sr*a<b-C#EIB*M«i-6r. 

[0158] *»iSG>»«-eri, m-<Dnm<Dmi&<Dft 

Hfd^Dx., erase Vth sense £ dataVth sense £ ^tIrIB^ 

v^T-fT? -£#T-#. ft *<f> 4 ^f-^^^eyt 

/Ko-fe>-^r>>^4 6 £ y — VT-i^p—^wmmtis 

*Ti<"7 5 -C*a<fc"C * * -f ^ ^^56*BII5*IM«i-« 

J44 6^5felcgjf^-r5£, r-^eMBLT2itli 
BL2©«E365*#<aEfkU a^TEM^S-fe^T 

JE^ffij^r^-r^o .tot, *3Ufi0>JBl»-Cti:, erase Vt 
h sense£data Vth sense<D<?>( ^ ^{f^:— ^ 

[0 15 9] #H;&(D^^AND;rf^yir/K/n 

ANDSt/UTW^t^?)4v\ ^e>^c v 
y^iB*flllCjK^iaK^n 4^co^:-fe/u^oV>-CS 
#^«r?TP J: o r £ lUot, m-V'MM 

(Dj&m-ZWlW IslZis—frfXlz L^ot, HI 14 

(b) cdj: p^y-K^^^^-^Sr^au^^-^^ 

[0 16 0] im\B<Dmi&<DJ&mi m2 3&£Tfm2 4 

hSrfV^NANDS^^y -fe/u^a ^^4 9 SrM 
ONOSiy-hifflV^NANDI^^llt^B ^ 
^^2ESEUfcfeO"C*>5 0 02 3 (b) *5<fcuqg2 4f4 
-tix^ix. i3 (a) , (b) tJtKtSNANDi^ 

6^a»r®i^-efc5o ft*s, stf—^w-mmtz. m2 

(b) £ Bl— ftO-C^BS-T ^ 0 ^^IC, 2 3 (a) 
f4. B-B r l^-^rrfi]{C»ofc, 2 7SSL»» 

[0161] H2 3&£Xfm2 4f4. fiHJx.«S i N^S 

i oN%mffiwmm2 6 1 l^cmos v^^vxtfrh 

ft5^F»58tt^^ey-fe/u (y^ey ir/i^u-y >- h) M0 

~mi 5tmn\^mm^r^ — «*s»sih7v^*s 

V^o *fcttW-*ttlR h 7 ^i?^ # S 2 tt S 
L£ELT*>5*ay-^«^»E«S*tTt^5. *fc. 
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[0 1 6 2 J 02 3*5^^(32 4lCioV>T, W*.tfstfa 
>*#M***aS 10i4 C m-3Hioi9cm"3 
oralcOpSi^y =i>®«2 3 (C s Wifil nmd^fe 1 0 

tfSiN, S i ON^&ft«tfff fl|2 6#3 nm^ 

iPS 2 nm^b 1 0 nmOB©^!l = >SfrffcflW*e>fc3 10 
AHM6IKBt5 OSrtf-LT, y >-y = v-^WS i 

^«5g, **:JiN iSU Mo Si. TiSi, C o S 

i t#y *>y =>-o^^^^«5S^p>*^*j»y— h« 

^2 7^2 1 0 nma>£> 5 0 0 n m<D/?£ T?7EMK $ *LTV> 
£ e r<OWJ«y— h««2 7li, B2 (b) \£*3\,^Xm 

WLO-WL 1 5*5«t^S^-hS»JfflIi»SSL > GS 
LSrTEfifcLTl^So 20 
[0 16 3146, p!'>j3y(«2 3tt, nIV!) 
= v«*2 2lcj:o"CpaH^W*»E2 1 ittScicWJE 

i:«rKCr £#*C#5o iot, pl^y=yffl«2 3 

[0 16 4] r*t&y-hm««>W«k:f4. W;ttt5n 
2 0 0 nm<D&&<Di/V =2 ^*{fclK£fcM:-> y 3 
^SffcHtt* e> * 5 IfiiRIK 4 3 Sr«A/-e V — ^ JfcttKu 
^Vfgi:*5niStS:i2 8»^^tlTV>5o 
P)S*l2 8i:ifiSl2 6, h*«2 7tc 

ctD, M - O N O - S 1^S5S)4E E P R OMt/UdSf 40 
«Six-Ci3 9, iSffSII^^HStUT^ 0. 5 
Mm^TO. OlMmKlirtSo Clix<b y— ^ - Ku 
^>nIJ£Sl2 8iim Wx.fi y >-^>8t*. TV 
^■^^SrSffiSltf i« 1 0 1 7 c 10 2 1cm 

-3 t<C5 J: 5 Icgg* 1 0 nm^?> 5 0 0 nmOEJf^ 

■fe/HRi±t?a:5ijjc«as*t, NANDgi^^^t 

v^o dUcfcV^T, 2 7 SSL, 27GSLIt 

icffiSRSixfcy— Km^-C^ 1 ?. WEMONOSSEE so 
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— hBUli, #Jxfi3 nmi^rfb 1 5 nm^J^^y =2 

'8UR2 5 SSL**J;t5 2 5GSLfc^UpI^y=ry 
4Rtt2 3 £*tftU MOS h^v^^^j&L-^ 
5 0 ::t% ffl'M tf— h 2 7 SSLio«tU c 2 7GS 

L^y-hfi^, ^^ey-t/wy-hm«i^y-hs<t»9 

tfi<> WitflitmKTO. 0 2 A m«Ji^^-t-5 

[0 16 5] 2 7 S S L^^ffilliC^^n^y- 

^*fcf4KW>tIt45nIjt»i2 8dW:, Wit 

fi^^i/^^^^^i/^x^^y k. ^ >\ ^ L 

6i^3 6 (BL) i: = y^^h3 1dS:^tT8aJ 
ixTV>^ 0 ^-*fe££S3 6 (BL) f*. 

i-5y*y-fe^n y ^t?«jR*lxSJ:5^H2 (b) 

£\ 2 7 G s L^ffliu^Stifcy-^ifcit k W 

>««fc*5nltt2;fU12 8 Stt, 3y^^h31S«: 
^Uty- *ift£*5SLi&itt£*t-CV^ 0 rcoy— 

^sslii- mttt- ^ y -fe/u^ n ^ ^ t-^m s tt -5 - 

£5\cm2 (b) <0«ffi£*;fr|Bjfc::/Ei 
rtSttTt^S. nI&ftl2 8S^tti£^ 

Tt«tV\ rttibBL^V-^^ hio^^S L^V^^ h 
KAKTiN.Ti *4f*3e*S*LT, 

^-^fe^B l t » «HEh7^^*iomr4. «*. 

JiSi0 2. S i N^fo*5Sra«63RK2 9^±oT^S 

*six"cv^a Q s^tc, r (dt- * m&m b l 

li, Wx.fiS i 02^S i N. *fcfi. ^y ^ K^fc 
45*ftjRK{*aiS3 7^, l2^(i^UTV>*v^s, 
fiW. A l^Cu^t>^5±SPiElft^^$ttT^5o 
[0166] *»S<o»tt-ett, JB— o«8©«tt<o4» 
filC^Dx., MONOSMir/w£ffl^TV^5£:£>, O 
^JScO^Sg^^jgy- MEEPR OMt^i 9 

is^-rsr t^T#So -tot, ieajEasfflj&DSjxfciHi 

SaS2 6^J5S*2 0 nmKTI^S < «£ 9 y 

- FM^r^^^ h^e^T-t, y— h»s<ojox 
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l6»#-e, l o l o©t« h ? y ^fcWr^JiM* *it 
[oi6 7] *HEiio»«©«j«-ef>, J&— 

ANDSt/ur i^r^RWiSEfc&fcv*. iot, 

^SrftfcHLfc^— ^£y 7i/r^t 
5: 4:*SpriBT?*>So 

[0 16 8] r^lSWtt-hEIMfi<OJgJB{cRe>tL/il^ 
E E P R OM^6*«T»36tt*i»**^Sr«Jc**f & 

^test*^?>45^^!; b y ^**t\ aft^— *s 

1^&&1rZ>**ey-t/i>zfBy?\£&\ f sx* ^-^teai 

mem v ftrt btitz&w<D*-e y -ett*3b-c*> a ^tit 

v-y =>SrKfbi-5*ifeSrffiv^Tt>^*foftv^ 
ffSai2 6^ Ti02^A1203, fcSl^tt* 

Tfe«*>*v\ nitMOT&mh LTtt, ¥*#S«2 1 t 
ITplS iig^l^, ftfc>9 fCnMS iM 
■^SO I Sfi^SO I v-y 3>J14fc«:S i Ge^ B% 
SiGeCi B ^i:\ > V = >*r*tf « 
-CfctLtfJ:v\ ^Jbic, pSi/y3>ffi«2 3l©nI 
MOSFETOMiCOV^iE^ nS->y=>"Rl 
JSE2 31^)pSMOS F ET(DMl:ttftttfc«t 

nmtm^m^. F-^y^«»l(OAs, P. Sb 

*in, B<ov^r^^i:«^**.ntf mh 

y-MS2 7lj:S i^Sft, SiGeil a B 0 , SiGe 
C/la a B , TiSi, NiSi, CoSi, TaSi.W 
Si, MoSi te¥<Dis\) K^»*y *-<f h\ T i , 
AK Cu, TiN, W^^I^v^^Ii^T* so 
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h £v\ r^7r^s i , rwr^s i g 

ejKA % t.fZteT^r/l'^r X S i G e CSe5I3:/BV^ r 

[0169] si±m-Jbmmm<omm(ommi:m^xz 

[0 17 0] 

[0 17 1] SfelC, NANDS*J«tt;ANDlEt^ 
^yt/^oy^i^iat RfrttlLSrfTofc^n 

^^tc-g-^tt^^ai^^^y-fer/^u^ v Mco^ry 

— Kt^**— ^ny^rt-eftt y — K 

^oy^Slc«^i3J:t5»ji*E»<©JBK3fiSft4 9 y — 
^Srtt*Hl-r'fe/uiRIC3fB«oy — K 

l^tttt, ^-*CiS*IS:loi6»l-rs«tt"CJ:<, 
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[0 17 2] f-^tt^CooJb^yn^ 

fifc«as£CfcvMD-c\ y — K^-f**— yftfflififofc 
?W3R*^tr«*ttii-£fc»ci 9 y — K**-f* 

[0 17 3] y-Kx>r ^-^tefc&fcHI- 

SttRSfcttf-i^x-^EIS*^ Sr^-^Gi^KKZ) 

ft«-c*ai*K*mu3ftsita'e#«. na 

$<i~5w<!:^T*#^cOT% fitrffi^ * V is Y 

[0174] y — Kt^j**— ^Srttaiby 

^ffl*pTIBlEl*) £T% RfrWUBURSrlt^ri^-e 
tot, y 7U5rVa«rtf*>*V^**«J:0 4>R 
*aUEI*S:*«lcJtfll-t-5 i9(Wtttf 

[Hi] *3§93£>»— ^>HltO»fliKcfi(5¥«»E1ttt 
BKio^TIft?rt5fc«>tf>t£>"e. NANDSftltA 
NDIE E PROM©«B»4^b y ^*J«*r«-f-H. 

[82] **Mo»-o*JBo»tt»c««i|t*«:|E1t3S 
S^M^ey ir/W«^£^i-fc(0-C\ (a) BfiNAND 
S^^y-fe/P^By^O^pffilHlK, (b) Btt-tGV** 
— >¥®0 O 

[si 3] *&mo)m—<Dnte<Dmnicttz*mfti&m& 

(a) <DB-B' **fc»ofc*«WflBH* (b) 0I20 
2 (a) CDA-A' j»tC»ofc^«»fffiH 0 
[0 4] *«W^^--0*JSO®tlgtC«5**ft:|5«S 
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[05] *mm<ofii-<Dmi&<o&mizmz*mi*mte& 

S3 S -fc * T V :7V) lsietft/£0il fcSi" 0o 

io [si7] *«n^«i-oftiko»tticflie^fK«SK 

[HI 8] *3BM^*-^*lt^»tBfc«**W«cE*ifi 

BlCOV^TK91i-Sfcae>0t>4>-C« B7lC«L*:fMffllB 
[Hll 0] *5IW^»-^*2f£o^ffi{cfil5^flcfse 

Ho 

- • [0 Jrtl-«WOiI— ©Jt*o»«ls««*#i*E» 
h 9 >- ^ * 9 <o U # t MKZ> S: 5 ov^T 

[012] ^xjko»tiic«s^mBii 

30 [01 3] {HI 2Kl«bfc— 5r^^<^i6f^SrP 
[014] y— Kf-<^^-^ hW*B3Jo*tf«pra4: 

ft(Dfc©-C. (a) HI4NAND17W©^ 
(b) 0fiANDMTW^^#^4r^-r#tt0o 
[015] *XROS-^>||tt^»ffi|c««^«»Ett 

[016] **Wo»-«)*llfi<D»tt^«5*»*E« 
40 ^B^>ib^, »J:W*WiWEIt*E«lc*JW«y*y-feA' 

[017] *J6Mo*HC!>*lfi©«tBlc«5^W*E1t 

[0 18] *3BMoJB = oHlfi©«tB^«5*i»i*Eft 

NDS^iffifflt;w7 u-r scat/cufcy - k^><^^— 
^Mffl^ > ^ r > y t -r- * ? *y ^ co mxm&m ^ 
50 i-H. 
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mm.\c^\,^xt&wTz>tmb<Di)<DX\ 01 7;c^l*la 

[020] *5IWO»H^||JSO^J|g^«5¥*flE|£iS 
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